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reading lists of periodicals as generally available.
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Section 1-1

Introduction to - APEX

APEX is one of, if not the most complex gaming-simulations of an urban

area in use today. Although it was designed to supplement standard teach-

ing methods, APEX is far more than an educational tool. It is a communi-

cation channel of a new kind -- capable of providing both the language

and the forum for information transfer between persons and groups with

different educational and cultural backgrounds as well as different

prespectives on urban life.

APEX is composed of two essential components (1) a computerized

system made up of a aeries of well-integrated simulation models (2) linked

to a "gamed" environment encompassing a series of interactive roles. The

computerized system predicts the changes that occur in several sectors of

urban life in response to the decisions made by participants in the
If gamed" environment, decisions made by persons outside the "gamed" envir-

onment (other actors whose behavior is simulated in the computer), and

external pressures on the city (also simulated in the computer).

The comity of APEX is run year 1.3y year by a set of elite decision

makers performing both themundane and extraordinary functions of their

office in the "gamed" environment. Each cycle or year is condensed in

time to a three to eight hour session during which the decision makers
formulate their yearly policy. The decisions that emerge out of the

"competitive-cooperative" environment of the gaming-simulation are used

as pciming inputs to the computer simulation. The change in the status

of the ufban area is calculated by the computer and returned to the

decision makers as the primary input to the next cycle of action. Includ-

ed in the change picture generated by the computer are selected social

indicators measuring the magnitudes of change in assorted key areas and

a newspaper serving as the focal point of local public opinion.

The key decision makers acting in the gamed environment include

politicians and planners from a central city and a county, an air pollution

control officer from the county, and land developers and industrialists

from the private sector. The politicians are respons!ble for the admini-

stration of their respective jurisdictions and for the formulation and

implementation of various programs to upgrade the social status of their

constituents. The planners serve as aides to the politicians and represent

the major long range coordinating force in the community. The air pollu-

tion control officer is charged with the task of cleaning and monitoring

the air mass above APEX county. The land developers and industrialists

have the responsibility of running their particular business concerns

within the confines of the county. It is expected that each decision

maker will find it to his advantage to coordinate and/Or compete with

other players in his efforts to promote his strategies. The APEX General

Interaction Diagram included here (see page ) indicates possible link-

ages among players and between players and the simulation.

In general, people have great difficulty understanding the dynamics

of a complex system through traditional means. Gaming-simulation offers

participants the opportunity to study, work with, and discuss the struc-
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ture of such a system and to experiment with intervention strategies de-
signed to change that structure. When used as a teaching device, the
strength of a gaming-simulation such as APEX lies in the opportunity
afforded participants for involvemnt in the system. When compared with
the passive observation of the system offered by traditional methods,
this approach has had great success.

In theory, complex gaming-simulation of the APEX variety is more
than a training device or communications facilitator. If the models were
more sophisticated the data base more accurate and more complete, a com-
plex gaming-simulation would be a policy testing device for use by prac-
ticing urban politicians, planners, APCO's and administrators. Conditional
predictions (predictions based on the partictuar policies and/or decisions
submitted to the model) of the ramifications of various decisions can be
generated through the use of a complex gaming-simulation -- predictions
that may forewarn the model user of unforeseen reactions to policy at
several levels of the urban hierarchy ranging from that of the highest
level.

The gamed environment is similar to that found in a typical midwest-
ern industrialized town. (In fact, the prototype city is Lansing, Michigan).
It has a population approaching 220,000 including several of minority
groups sharing racial or ethnic ties. There is a relatively dense central
city in the heart of the county, an adjacent suburb and two outlying
townships. Most of the industry is located in the central city (as are
the minority groups). Major firms include a large auto plant and the state
government offices. The suburb houses a major university. The townships
are largely agricultural, although urbanizing settlements are dotting
the landscapes. There is a major river running through the city serving
as the primary drainage system for the county. The climate of APEX is
temperate, with summer temperatures averaging about 70 degrees and winter
temperatures averaging near 25 degrees. Prevailing winds are westerly,
swinging to the southwest in summer and northwest in winter.

For the purposes of the gaming exercise, APEX county is divided into
29 analysis areas (see the attached map, Section 9). Population, employ-
ment and land use will be allocated to the areas and are categorized by
types established especially for APEX. These types are described in the
glossary included in this manual (Section 2) a glossary designed to aid
participants in learning the terminology of urban and environmental
management as well as that of the gaming exercise.

FOR ADDITIONAL INFORMATION:
Address inquiries to Chief, Institute for Air Pollution Training
Environmental Protection Agency
Research Triangle Park, North Carolina 27711
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Section 2-1

GLOSSARY AND REFERENCE TERNS

ABATEMENT

Abatement is the reduction of pollutant emissions from a source or

sources.

AIR POLLUTION

Air pollution is the presence in the outdoor air of substances which,

when present in sufficient quantity or over a period of time, can

cause an undesirable effect upon man, property, or the environment.

AIR POLLUTION REGULATIONS

Air pollution regulations are legal constraints on pollutant emissions,

production processes, or control systems. State regulations and County

regulations are enforceable by legal sanctions, while recommendations

are not.

AIR QUALITY

Air quality refers to the pollution concentration characteristics of

the atmosphere or ambient air in a given area. It is usually stated

in terms of the levels of concentration of specific pollutants, in

parts of pollutant per million parts of air. (See CONCENTRATION.)

Air Quality Goals are expressions of desirable maximum pollutant

concentrations to be achieved through a pollution control program.

Air Quality Standards are quantitatively-specified maximum levels of

pollutant concentrations or dosages, as more precise statements of

alr quality goals.

ALERT STAGES

Alert Stages refer to critical levels of concentration or dosage

signalling potential disastrous pollution effects and requiring emergency

abatement and control measures.

ANALYSIS AREA (A.A.)

Analysis areas are used as the primary areal reference units for the

data and issues throughout the game. The County is divided into a number

of analysis areas, each of which is the approximate size of several

census tracts. The analysis areas included in the five jurisdictions

are as follows:

15
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Jurisdiction 1 -- Central City: Ward 1 = AA 1 through AA 4
Ward 2 = AA 5 through AA 8
Ward 3 = AA 9 through AA 13

Jurisdiction 2 -- Subufb: AA 17 through AA 19

Jurisdiction 3 -- Township 1: AA 23 through AA 28

Jurisdiction 4 -- Township 2: AA's 14-16, 20-22, 29

Jurisdiction 5 -- County: AA's 1-29

(See APEX Analysis Area map)

ANNUAL WAGE

This is the annual cost to the Industrialist of one worker and is an

average of the various rates of pay applicable to the different types

of workers in the firm. The applicable average wage rate for each

firm is reported in the Industrialist's output each cycle under cost

factors.

ASSESSED VALUE

Assessed value is the value assigned to real estate property for purposes

of assessing taxes owed to each of the Jurisdictions, County and school

districts. Governments are required by law to maintain an assessed

value of 50% of market value for property in their jurisdiction, although

this requirement is often not met. (E.g. if a residential property is

valued on the market at $20,000, its assessed value is $10,000.)

(See STATE EQUALIZED VALUE.)

BOARD OF DIRECTORS

Each Industrialist acts as a Plant Manager and is responsible to the

Board of Directors of his plant for his decisions and actions. The

Board has the ultimate decision-making power in Plant affairs and may

approve, amend or reject the Manager's fiscal policy proposal. The

Board also sets the amount of dividends to be paid to the stockholders.

BONDING

Bonding is the process of incurring public debt to finance some capital

improvement project. It is a device used to extend the incidence of

costs over a long period of time, rather than have costs met out of

current revenues while the project is under construction. Politicians

may issue two kinds of bonds, general obligation bonds and revenue bonds.

These differ in three respects: (1) the need for voter concurrence,

(2) how they are paid off, and (3) the kinds of projects for which they

are appropriate. Before Politicians may float general obligation bonds

1.:o finance projects, voters must approve this action in a referendum.

There is a State-imposed limit on the indebtedness that a jurisdiction

may incur through general obligation bonds. The amount of additional

16



2- 3

bonded indebtedness that can be sought is indicated in the Politician's
output as "$ Limit on Next Bond Sought".
(See DEBT RETIREMENT for the process of financing general obligation
bonds.)

Revenue bonds are not submitted to a referendum and are appropriate only
for particular projects. (Projects for which they may be used are noted
in the Project List.) They are paid off through fees collected for
the service provided by the facility, rather than by taxes.

CAPITAL PLANT INDEX (C.P.I.)

The capital plant index is a ratio of the present dollar value of
public capital facilities (sewers, water lines, streets, parks and
miscellaneous public holdings) to population equivalents. This number
reflects the load imposed on facilities by residents, employees and
clients, and thus is considered as an indication of the relative
level of adequacy of these facilities. Present dollar value is
calculated each cycle on the basis of depreciated value of existing
facilities plus new facilities. (Facilities depreciate at about 5% of
original value per year.)
(See POPULATION EQUIVALENT.)

CASH CARRYOVER

This is the cash reserve which an Industrialist or Developer carries
over to the next cycle after making all his expenditures, including
those for capital plant. It represents as-yet uncommited funds, which
the player is free to use in the aext cycle.

CASH TRANSFER

A cash transfer is used for loans or gifts of cash between players
when the reason for the exchange is unspecified. Revenues made, or
expenditures incurred, through an exchange of cash between either the
Government, Industrialist, or Developer, are recorded in the budget
section of the output. When applicable, cash transfers are also
used to cover the cost of television time and newspaper articles.

COMBUSTION

Combustion is the process of burning fuel or wastes.

CONCENTRATION

Concentration is the ratio of pollutants to effluent gases or ambient
air, measured in parts per million (ppm) as a volume to volume ratio,
or micrograms per cubic meter (UG/cubic meter) as a weight to volume
ratio. Data on mean concentration per quarter, concentration on worst
day, and number of days above a specified concentration can be obtained
by the APCO, through the installation and operation of monitoring
stations.

CONTAMINANT See POLLUTANT
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CONTROL EFFICIENCY

Control efficiency refers to the ratio of the amount of a pollutant
removed from effluent gases by a control device to the total amount

of pollutant without control.

CONTROL SYSTEM

Control system refers to equipment and/or procedures intended to
reduce the amount of a pollutant, or pollutants, in effluent gases.
Each gamed industrial firm has a limited set of control system options
for each production or combustion process.

DEBT RETIREMENT (Debt Service)

Debt retirement, or debt service, is a term used to describe the
process of paying off long-term general obligation bonds sold by
public agencies. Debt retirement is a budget category of the
Politician which includes expenditures for both principal and
interest on genera.' obligation bonds. Financing of these
expenditures may be with either normal millage or debt retirement
millage.

DEMOLITION COSTS (Clearance Costs)

A demolition cost of 5% of the assessed value of developed property
must be paid when developed land is rezoned.

DENSITY

In residential areas, density is the term used to express the number
of dwelling units per acre of land. In APEX a different density is
associated with each of the five residential development types,
with the lowest density found in land use category R-1 and the highest
in category
The table on the following page expresses housing density in housing
units per acre, and in acres per housing unit.

DEPRECIATION ALLOWANCE

Each cycle, the total value of capital facilities, (building and
equipment) depreciate. A tax credit of 5% of the capital value facilities
is allowed the industrialist to compensate for this depreciation. The

amount is deducted before Federal and State income taxes are paid.
The industrialist may claim any part of his maximum allowance; any
portion of the allowance not taken will accumulate. The maximum deprec-
iation allowance is listed under cost factors in the industrialist's
output.

c.,
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HOUSING DENSITY

AA

R-1 R-2 R-3

Units Acres
per per

Acre Unit

Units
per
Acre

M-1 M-2

Acres 1 Units Acres Units Acres

per per per per per

Unit Acre Unit Acre Unit

1 4

2 2 4

2 0

2.8

2 1

6 1.6

2.5

3.0

9 1.2

10 2 5

11 1 0

12 1.0

13 1.0

14 5

15 .6

16 .8

17 1.2

18 2.3

19 3.0

20 .8

21 .5

22 .4

23

24

25 .4

26 .3

27 .6

28 .3

29 .5

71 3.5 . 29 5 6 178

.41 .0 . 16 9 6 104

. 5 15.0 20 8.0 125
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DEVELOPMENT TYPES AND COSTS

A. Residential

In APEX there are various levels
different qualities and sizes of

Developers. These costs are for

site improvements.

of cost and density associated with

housing which may be built by
structures, exclusive of land and

Single Family
Three different development-cost levels are applicable to APEX single-

family housing units, ranging from the highest construction cost of

$40,000 (designated as 117-1) to the lowest cost housing, built at $15,000

per unit (designated as R-3). Any one of these typEa may be built on

land which, when vacant, is zoned R.

Multiple Family.
Units of two different cost levels, M-1 and M-2, are available for

construction of multi-family housing in APEX. The highest cost per

unit, for M-1, is $30,000 and the lowest, for M7-2, is $12,000. Either

of these types may be constructed on vacant land zoned M.

Residential Development Costs per Unit

R-1 R-2 R-3 Mr1 1+-2

$40,000 $22,500 $15,000 $30,000 $12,000

B. Commercial

Two types of commercial land tse are allowable in APEX. These relate

to local neighborhood shopping facilities and to regionally-oriented

commercial and service facilities. Both may be built only on zoning

category C land. Each is developed on a cost-per-acre basis, as

follows:
Commercial Development Costs by Type

C. Industrial

CL

$100,000

CR

$125,000

Endogenous industrial development permitted Developers in APEX is on

a per-acre basis, the cost being $100,000 per acre. Zoning category

I land may be developed into this land use.

(See ZONING CATEGORY.)
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DOSAGE

The specified time duration of an air pollutant's critical
conceatration level in a particular location, or for a particular
person, material, etc., is known as dosage.

EFFLUENT

Effluents are the total gaseous emissions from production and
combustion processes and activities, including air pollutants and
non-noxious material.

ELITE OPINION POLL (E.O.P.)

The Elite Opinion Poll calls for a vote of all game players on
certain major policy issues in the community. These issues appear
as headlines in the M.E.T.R.0.-APEX Nws, which ask for either a
deciding or advisory vote. The results of the Poll affect public
officials' chances of re-election, as well as the probabilities
of passage of general referenda and specific bond issue and special
millage requests.

EMISSIONS

Emissions are pollutants in effluent or exhaust gases which are
released into the air.

EMISSION FACTORS

Emission factors are estimates v%ich can be used to approximate
the rate of emissions of specific pollutants from generalized
sources.

EMISSION MEASUREMENT

Air pollution emissions are measured in pounds per hour for particulates,
sulfur dioxide (SOO, carbon monoxide (CO), nitrogen oxides (N0x),
and hydrocarbons (RC); in Ringelmann number for smoke; and in
Stinkelmann number for odor. The emissions measured are of specific
pollutants from specific sources.

EMISSION RATE

Emission rate refers to the amount of pollutant emitted per unit of
time. Maximum allowable emissions will be specified in pounds per
hour if they refer to emission rates.

EMISSIONS SOURCE

An emission source is the origin of some specific air pollutants. In

the game there are several gamed point sources, about thirty non-gamed
point sources, plus motor vehicles and space heating as line and area
sources, respectively.



EXOFIRM (EXOGENOUS FIRM)

An Exofirm is an industry or bureaucratic firm that depends primarily
upon markets outside the local area for its growth and vitality.
These firms are usually classified as Exofirms on the basis of their
being net importers of dollars and net exporters of products or services
to these outside markets. Jobs created by Exofirm growth spur
additional growth of households and jobs oriented to the local market.
(Exofirms are also often referred to as basic firms).
In APEX, Exofirms locate in zoning categories I and 0.
Periodically, the newspaper will note the opportunity for Developers to
invest, in a speculative way, in the entry of new Exofirms into the

metropolitan area, with a variable probability cf success attached to
such investments. Occasionally, these Exofirms require rezoning of
land and/or installation of special capital improvements. Requirements

for such special Oblic action and requests for private investment will
be noted in the newspaper announcement of the firm's interest in
locating in the area.

FUEL RATE

The amount of fuel consumed by each industry per unit of thme is specified

in tons/hours for coal, in barrels (bbl)/hour for oil, in thousand

cubic feet (MCF) /bour for natural gas, and in megawatts (MW) for

electricity.

FUEL TYPE

Tbe fuel type possibilities include: low-grade cell (Lo-Coal). high-grade

coal (Hi-Coal), low-grade oil (Lo-Oil), high-gradt. 011 Oli-Orj. natural

gas, and electricity. The fuel option for each plant is listed in the

Industrialist's output. The fuel grade refers inversely to the air pol-

lution potential of the burning fuel, i.e., Lo-Grade has high pollution

potential, and Hi-Grade fuels have low pollution potential.

HOUSEHOLD TYPES

The five household types used in APEX are dharacterizations of

families belonging to fairly homogeneous socio-ecenomic groups.
These dharacc14.zations reflect life style, political involvement

and voting Elbs, general consumption behavior and preference for

public goods, There is substantial overlap of income levels for
all status groupings; hence income, alone, is a weak indicator for

dharacterizing households.

Household TyRe 1. is upper class and upper-middle class combined.

Occupations of the heads of households are: professionals, technical

workers, managers, orficials, and proprietors. One-half of the family

income levels aro. in excess of $15,000 and the other half are in the

0.0,000-$15,000 range. Value of heusing is in excess of $20,000, and

if they rent, rentals are over $150 per month. This is the group whi h

is most concentrated in residential location. Education of the head

of the household is at least college graduate, often with post-graduate

study. Pressure group membership for this household type is found in

the Chamber of Commerce and Good Government Lezgue.
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Household Type II -- is the typical middle-class household in which

the head's occupation is clerical, sales, or kindred types. Income

of the family is primarily in the $7,000-$10,000 range. Education of

the head of the household is same college or at least high school

graduation. Housing value is primarily in the $15,000-$25,000 range,

and gross rentals would usually be from $100 to $149 per month, though

they may be somewhat lower. Pressure group affiliations for this

type are with the Good Government League on the one hand, and with the

ultra-conservatives on the other.

Household Type III -- the most numerous and widely-distributed of the

five types is characterized by a mixed membership of very low income

white collar workers, skilled craftsmen, and foremen, though the lat-

ter two predominate. In the outlying areas, farmers fall into this

category. Family income is primarily in the $5,000-$9,000 range.

The head of household's education is typically high school graduation.

Housing value is usually in the $12,010-$20,000 range and rentals

are from $80-$125 per month. Members of this group are apt to belong

to the unions and/or the ultra-conservative pressure group.

Household Type IV -- is composed of semi-skilled workers, industry

operatives and non-household service workers, such as waiters, barbers

and parking-lot attendants. Family income is in the lower portion of

the $4,000-$7,000 range. Housing values range from $10,000 to $14,000

with gross rentals being $70 to $90 per month. Education of the head

of the household is usually 9 to 11 years. Pressure group membership

for this household type is found in the unions and among the civil

rights groups.

Household Tyne V -- is the lowest stratum of society, and heads of

households laborers or household service workers. The vast

majority of the area's unemployed are of this type and roughly half

of all members are elderly and retired. Family income is less than

$5,000 annually and the value of housing is less than $10,000, with

rentals primarily $50-$75 per month. Heads of households have usually

not been educated beyond the eighth grade. Membership in pressure

groups is found in the unions and civil rights groups.

Political involvement of the five household types declines from type

I (the highest) to type V, the latter being generally apathetic.

Likewise, concern with government operation and provision of pUblic

services is highest in type I households and declines steadily

through type V families.
The five household types will tend to demand housing of the five

residential development types according to the following percentages:

Household type I -- 50% will choose R-1; 30%, R-2, and 20%,

Household type II -- 20% will choose housing in each of the five

development types.

Household type III -- 10% prefer R71; 30% prefer R-2; 20% choose

R-3; 25% take M=1, and 15%, M-2.

Household type IV -- 20% will choose R-2; 40%, R-3; 10%, W-1,

and 30%, 1412.

Household type V -- 40% will be in R-3; 60% in M-2.
AU)"
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IMPROVEMENT COSTS

Improvement costs are fees to prepare raw land for development,
including subdivision costs, sewer and water connections, drainage

and engineering. Developers are required to pay improvement costs

on all land on which they build structures. For residential property,
improvement costs are on a per unit basis as follows:

R-1 R-2 R-3 M-1 M-2

$1,000 $800 $700 $600 $400

For commercial and local industrial land uses, improvement costs are
on a per acre basis; for each the fee is $5,000 per acre.

These fees are automatically applied to all land on which the

Developer builds.

INTEREST RATE

The cost of borrowing money will vary for the Industrialists and
Developers according to both their credit rating and the length
of the loan, i.e., haw many years will be taken to repay it.
Applicable interest rates are as follows:

Years to Repay
Credit Rating

A-1 A-2 A-3
1-2 4% 6% 8%

3-5 6% 8% 12%

6-10 8% 122 16%

11-20 12% 16% 20%

The cost of borrowing money for governmental agencies -- the interest

rate on bonds -- will vary according to the credit rating of the

jurisdiction, and will differ between general obligation and revenue
bonds. 'Since revenue bonds are not backed by governmental taxing
power they are riskier and therefore carry higher interest rates than

general obligation bonds. As a jurisdiction's credit rating falls
from A-1 to A-3, the interest rate on general obligation bonds will

increase from 4.5% to 6%.

ISSUE

Issue is used to refer to a problem situation presented to players

in the APEX News. Follawing each issue are two to four alternatives

from which one must be selected. (See ELITE OPINION POLL.)
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JURISDICTION

Jurisdiction refers to one of the political units in APEX.
Abbreviations used in the game are:

CC - Central City (Jurisdiction 1)
S - Suburb (Jurisdiction 2)

UT 1 - Township 1 (Jurisdiction 3 or Western Township)
UT 2 - Township 2 (Jurisdiction 4 or Eastern Township)
Co - County (Jurisdiction 5)

(See ANALYSIS AREA.)

LAND USE

Land use refers to the types of structures built upon particular
pieces of land.

(See DEVELOPMENT TYPE and ZONING CATEGORY.)

MAXIMUM PRODUCTION CAPACITY

This is the maximum number of units which can be produced by a gamed
industry in a cycle, given the plant and equipment in existence
during that cycle. Maximum capacity may be increased by making
capital expenditures for building and equipment. New productive
capacity becomes available only in the cycle following that in which
money is budgeted for plant expansion.

MILLAGE

Millage is the tax rate, in mills, which is applied to State equaiized
property value to generate property tax revenue. One mill is equal to
a $1 charge on each $1000 of value, or one tenth of one percent of the
State equalized value. There are three types of millage:

A. Normal Operating Millage is determined by local Politicians and
is applied to standard operating costs of government by State
and local law -- the local limit can never be higher than the
limit set by the State.

B. Special Millage, which is not subject to State and local limits,
can be used for financing special programs. It must be voted on
in a referendum.

C. Debt Retirement Millage is'not subject to the state and local
limits but it can be used for retiring capital project bonds.
This millage requires a favorable vote in a referendum.

Total millage is the sum of operating millage, any special millages and
the debt retirement millages which may be in effect during the year.
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MONITORING STATION

A monitoring station is a piece of equipment placed at a given location
for measurement of air quality. An air quality monitoring station of
one of five types may be installed and operated in any analysis area.

The pollutants measured by each type of monitoring station are:

Type
Type

1:

2:

Particulates
Particulates and 502

Type 3: Particulates, SO2, and CO
Type 4: Particulates, S02, CO, and NOx

Type 5: Particulates, SO2, CO, NOx, and Hydrocarbons

PARTICULATES

Particulates are solid particle air pollutants, which may be suspended
in the air or may settle out, depending on the size of the particles,
wind speed, and other factors.

PLANT INSPECTION

A plant inspection is an "on-site" examination of production and
pollution control equipment, processes and procedures. Plant
Inspections ordered by the APCO will provide him with information
on the production processes; production capacity; fuel and process
rates; control systems; smoke code (Ringelmann number); and oaor
code (Stinkelmann number) for each process of a specific gamed or
non-gamed emission source.

PLANT MANAGER

The player in the role of Industrialist is acting as a Plant Manager.
(See BOARD OF DIRECTORS.)

POPULATION EQUIVALENT

The population equivalent is a means of converting (a) residents, and
(b) employees and clients of industries and commercial facilties into
a standard measure of the demand placed on such public capital faci1itir2s

as sewers, streets, and water supply. The population equivalent of an
area (analysis area or jurisdiction) is computed as follows:

P.E. =[Total households]+[.8 X all employees of commerce and industry]

For use of population equivalents in APEX, see CAPITAL PLANT INDEX.

PRESSURE GROUP

There are five pressure groups represented in APEX which take stands on
public policy issues and can influence voter behavior. The more extreme
the position assumed by the pressure groups, either pro or Lon, (as
indicated by a scale of +4 to -4), the greater will be the voter turnout
for referenda and elections. Each pressure group derives its constituency
from members of two or more household types. (See HOUSEHOLD TYPES)
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1. Civil Rights Groups -- find their leadership in the elite liberal

and in ghetto activists. The majority of their followers came from

lower social strata. These groups represent both Negroes and Mexican-

Americans. The orientation of the groups is primarily toward what

they consider bread-and-butter issues, such as fair employment,
and toward actions whiCh focus on the neighborhoods in which they

live. Thus, the Ctvil Rights groups tend to be active in specific
cases, but their influence is moderate.

2. Good Government League -- is overwhelmingly middle-class, composed
primarily of professional people, a heavy percentage of them women.
This group is interested in a wide range of issues, in which they
exert moderate influence, and is oriented toward governmental

efficiency and toward community growth and image.

3. Chamber of Commerce -- draws many medbers from the business community
and some from professional groups such as law, engineering, and

medicine. This group exerts the highest degree of power of all
pressure groups and is oriented primarily toward community image

and "boosterism". However, when an issue tends to split the business
community, this group is likely to take no position.

4. Unions -- are more conservative locally than nationally and exhibit
some divergency between craft unions and industrial unions, the

former being more conservative. The unions exert moderate influence
on a range of issues somewhat less broad than those of interest to

the Good Government League. The conservatism of the unions is
especially apparent in the opposition of some of its constituency
to public spending for social welfare.

5. Ultra-Conservatives -- draw membership from people who are isolated
from most community affairs. Although members have average incomes,
the education level of most is lower than the community average.
These groups become involved in public issues only sporadically,
taking extreme and noisy positions when they feel personally
affected by proposed public actions.

PROCESS RATE

Process rate refers to the amount of materials processed by an Industrialist
per unit time. The measure is specified in tons, pounds, barrels, per
minute, hour, etc.

PRODUCTION LEVEL

This is probably the key item determined by an Industrialist each cycle. It

is the number of units of a product his plant will produce in that cycle.
The Industrialist is free to set his production at any level he chooses, as
long as the figure he sets does not exceed his maximum production capacity.

PRODUCTION PROCESS

A production process is a definable part of the overall production system

tv ),".o
e
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oi a givet firm. Each gamed industrial firm may have up to eight production
processes, while each non-gamed industrial firm is assumed to have only

one process.

QUASI-PUBLIC LAND

This is land owned by tax-exempt organizations such as cnurche; and
fraternal organizations. Such land includes church buildings and
schools, cemeteries and such miscellaneous buildings as Elks lodges.

REFERENDUM

A referendum is a vote of the (simulated) population of a jurisdiction
on some issue presented to the people by the Politician. Most usually
referenda are called to approve (or reject) a general obligation bond
issue or a request for special millage, although they may be called to
approve some legislative matter, such as open housing.

REZONING APPLICATION FEE

The rezoning application fee is a charge of $100, which is assessed for
each rezoning request submitted by a Developer or Industrialist. It is
included in that player's financial statement for the next cycle.

RINGELMANN NUMBER

The Ringelmann Number is a code for measuring the blackness of smoke plumes
and is equivalent to the opacity. Ringelmann Numbers and opacities are
used for specifying allowable smoke emissions (Ringelmann for black and
opacity for other colors). #0 = zero opacity, #1 = 20%, #2 = 40%, #3 =
60%, #4 = 80%, #5 = 100%. In APEX, all smoke readings are reported as
Ringelmann Numbers.

STATE EQUALIZED VALUE

State equalization is a process designed to even out differences in
assessment practices among political jurisdictions. The state
equalization factor applied to each jurisdiction's assessed value
will thus be different. The state equalized value for a jurisdiction,
reached by applying the factor to local assessed value, is the base
on which millage is levied to generate property tax revenues.

STINKELMANN NUMBER

The Stinkelmann Number is a code (developed in APEX) for measuring
odor emissions, and for specifying maximum allowable odor emissions.
Numbers range from 0-5, covering least to worst odor levels, respectively.

TAX RATE

See M1LLAGE.
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UNIT COSTS

The costs to the Industrialist of operating his plant are calculated,
for each production component, except labor, on the basis of the amount
and cost of each component required to produce one unit of the product.
These unit costs apply to fuel, administrative overhead, inventory, and

raw materials.

Fuel Cost applies to the fuel required to produce each Industrialist's

product and will be different for eadh fuel type.

General Administrative Costs include all overhead expenditures,

other than salaries, involved in production.

Inventory Carrying Costs must be paid to store product inventory

from one cycle to the next. This cost excludes property taxes on

inventory.

Materials Costs include all raw materials required to produce the

product, except fuel.

The unit Lo,t., for each of these components which are applicable for

a particular Industrialist for the next year are included in that

player's output.

UNIT SALES PRICE

This is the price, which an Industrialist sets each cycle, at which
he will sell a unit of his product. Each Industrialist has complete
control over price, although the number of units he actually sells

will be dependent on the relationship of his price to supply-demand
conditions in the general market, and to the current average industry-
wide price (reported for the last three years in the Industrialist's

output).

1
ZONING CATEGORY

Zoning categories apply only to vacant land for APEX. Each of the six

zoning categories may be developed into one or more types of land use:

7()
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ZONING CATEGORY

Zoning categories apply only to ,,ncant land for APEX. Each of the six

zoning categories may be develop( into one or more types of land use:

FROM TO

Zoning Category Developed Land Use Type(s)

(1) R Single-family residential (1) R-1 (low density, high cost)
(2) R-2 (medium density, medium cost)
(3) R-3 (high density, low cost)

(2) M Multiple-family residential(4) M-1 (low density, low cost)
(5) Mr2 (medium density, low cost)

(3) C Commercial

(4) I - Industrial

(5) 0 - Bureaucratic

(6) CL (Commercial-Local)
(7) CR (Commercial-Regional)

(8) I (endogenous industry)
(9) I (exogenous industry)

(10) 0 (exogenous bureaucratic)

(6) A - Agricultural (11) A (active farming)



SECTION 3. INDUSTRIALIST ROLE DESCRIPTION

The Industrialist in APEX participates .Zn his own independent business sub-

game. Along with the Developer, he represents the economic interests of

a segment of the private sector of APEX county. Only seven indu:tries

are included in the gamed camponent of APEX; an additional forty are

simulated in the computer, and additional anes may enter from time to time.

The roles of the gamed Industrialists are quite similar but each operates

a distinct industry with unique characteristics. These include a power

company, a pulp mill, a cement plant, a rendering plant, an iron'foundry,

a sulfuric acid plant and a vegetable farm.

The pro&mt of eadh of the gamed industries, except for the power

plant, is marketed predominantly outside of APEX county. Thus, the success

of each industry in generating revenue is tied to the regional or national

economy. However, many of the factors influencing the cost patterns faced

by the Industrialists are linked to the policies of APEX county; for

example, those dealing with tax structure, capital plant infrastructure,

local labor market and air pollution control. Most firms seek to maximize

profits; however, other motivations and concerns can and should affect the

decision processes of the firms of APEX county.

Each Industrialist serves as Plant Manager for his firm. As Plant

manager, the Industrialist receives computer printout at the start of each

cycle recording the results of his earlier decisions and providing the basis

for the next round of decisions.

one of the major decisions that the Industrialist must make is the

setting of his production level. Of course, this level must fall within

the constraints of his existing plant capacity. When the production level

is set, the employment level is automatically determined becatise there

is a fixed ratio between production level and number of employees for each

industry. Also, when the production level is set, the various operating

costs associated with production are determined from fixed ratios. These

include material costs, fuel costs, and general administration costs.

Another major decision involves the setting of the sales price for

his product. The computer printout will show both his sales price and the

average industry-wide price for the past three years. Using this history

of the supply Characteristics of the industry as a guide, as well as some

independent demand estimates, the Industrialist can set his new sales

price and estimate the volume he will sell.

}1
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The Industrialist also has the option to expand his physical plant,

including equipment, buildings and land. However, he can not move his

plant within the area. The size of the existing plant at the beginning

of each cycle will set a maximum an productive capacity during that cycle.

No Industrialist will be able to sell more than he can produce at maximum

capacity -- plus what he carries over from the previous cycle in inventory.

(An exception here is the Power Plant because it has no inventory.) To

produce more than this limit, he may choose to expand his productive

capacity. This is accomplished by adding to production equipment, a pro-

cess that may also require increased building space and additional land.

Such additions become useable or operational in the next cycle after the

expenditures are made; therefore, there is a one-cycle lag between ex-

penditures and increased capacity. The Industrialist should remember

that depreciation will decrease his productive capacity each cycle unless

balanced by expenditures to counter the deterioration of existing equip-

ment.

The Industrialist may find it necessary to borrow money to pay for

his plant's expansion and production costs. There is an externally im-

posed limit on the Industrialist's borrowing power reflecting his credit

rating and overall indebtedness. There is an internally imposed limit

as well -- his ability to meet payments including interest. The in-

terest rate will be set according to the Industrialist's credit rating

and the duration of the indebtedness period.

In weighing the success of his production and expansion decisions,

the Industrialist will have to resolve trade-off between the demands

of maintaining short-run liquidity and maximizing short-run profits

and long-run business expansion goals. For example, the Industrialist

may petition the Board of Directors of his company (the game director)

to declare dividends thus cutting into retained earnings and reducing

the availability of the ready resources needed to expand his operations.

In addition, a variety of activities over which he has little or

no control will affect his financial success. The national economy will

determine his actual sales, given the prices, and production level he

sets. The national economy also establishes wage and administrative

salary rates, material costs, inventory carrying Charges, base interest

rate on loans, and Federal and State income taxes. The effects of the

local economy will be felt most directly through building costs,

property taxes and air pollution control regulations.

Or yno
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While the Industrialist will have a large part of his attention

focused on normal industrial and business operations, he will also have

to deal with many compelling issues of community-wide interest. Probably

the most important local issue that will involve the Industrialist is

the air pollution problem. He may find that the County Politician and

the APCO are seeking to improve air quality throughout the county. In

the process, they may be concerned with pollutant emissions from the

Industrialist's own production processes. They will be establishing

regulazions specifying the maximum allowable emissions and levels of

fines for violations. When the Industrialist's pollutant emissions

are above these limits, he can comply by installing pollution control

systems and bearing the costs for initial investment and annual opera-

tions. (In some cases he can reduce these costs through recovery of

valuable waste products.) He may also be forced to lower...production

or change fuels in order to comply with new regulations.

obviously, the Industrialist will be concerned about the standards

for maximum emissions approved by the County Politicians and he may

seek to influence the standard-setting process. He may want to estimate

for himself, using material in this manual, whether or not he is violat-

ing approved standards. Eadh Industrialist also has the option of

buying information in the form of consultant surveys concerning both

the emissions from his plant and the pollution control systercs available

to him. Finally, he may dhoose to argue, appeal, or take to court any

alleged violation of air pollution regulations.

In addition to the decision options mentioned above, the Industri-

alist must make certain other decisions eaCh cycle. He will be asked,

as part of the elite of the community, to vote on public issues which

arise in the newspaper and which call for an Elite Opinion Poll. He

must also pay property taxes or risk having his land confiscated, and

he must make payments on any outstanding loans or risk a drop in credit

rating.

As a member of the community's elite, the Industrialist will be

asked to vote on general obligation bonds and special millage requests

during the play of the game. He may lend or give money to other

players. He may have to work with the Planner and Politician

achieve a rezoning required for plant expansion or relocation. He may

make campaign contributions for or against a Politician's re-election,

and for or against a bond issue or special millage sought by a

Politician. He may also run for election himself and challenge one

o)'-)
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of the incumbent Politicians.

In summary, the major activities of the Industrialist axe as

follows:

-- Read the newspaper and vote in the Elite Opinion Poll

-- Pay taxes or risk confiscation of property

- - Make payments on outstanding loans or risk losing credit rating

-- Estimate potential market

- - Make trend estimate of, and then set, desired sales volmme,

sales price, production level, and operating costs

-- Decide on equipment and plant expansion, land purchases and

rezoning if necessary
- - Take out loans to finance activities

-- Commission a consultant survey of plant emissions andfor control

system data
-- Comply or argue with APCO's air pollution control requests

-- Make campaign contributions

- - Transfer cash to, or receive cash from, other players

- - Vote on bond issues or requests for special millage

Purdhase land for expansion (but only with a Developer serving

as his broker).

e) ,Rt



SECTION 4. ANNOTATED INDUSTRIALIST WORKSHEET

The Industrialist worksheet has five parts: (1) the Elite Opinion Poll,

(2) Profit and Income Tax Esttmation, (3) Capital EXpenditure Estimation,

(4) Loan Estimation, and (5) a News Release. You will be asked to fill

out each part each year, and at the end of each cycle these decisions

will be transferred to the computer. This worksheet will be the

official record of your actions and decisions as Plant Manager of your

industry.

You may make decisions in any order that is logical to you, and do

not necessarily have to follow the order of the worksheet. The worksheet

is merely to serve as a guide in the decision-making process.

I. ELITE OPINION POLL

Each year certain issues will appear in the APEX Gazette which re-

quire decisions from all role players, acting as the "elite" or power

structure of the community. In some cases the decision of the elite is

binding cn the Politicians and the poll can be considered the same as

submitting a referendum to the voters. Here the Gazette will read

"DECIDED BY OPINION POLL MAJORITY," In other cases, the decision of the

elite is merely advisory, and the Politicians can decide whether or not

to heed their mandate. Here, the Gazette will read "POLITICIAN'S

ULTIMATE DECISION BUT ELITE OPINION SOLICITED."

The outcome of the vote will be recapitulated tn the next cycle's

newspaper. For each issue outcome, the newspaper will also print the

reactions of five pressure groupsCivil Rights Group, Gooi Government

League, Chamber of Commerce, Unions, and Ultra-Conservatives.

Players should vote on all issues in the Elite Opinion Poll, in-

cluding those of the Business Page. Each role will have one vote. In

the cases where there is more than one person in a role, they will have

to come to an agreement.

The Elite Opinion Poll is especially important to Politicians be-

cause their actions relative to the poll may affect their chances for

re-election.

Instructions: Fill in the appropriate number far your role at the

top left hand side of the page. Tnen put the cycle number on the

right hand side. Put the issue number in the left hand column (this

should not be confused with a project number), and the number of the

alternative chosen in the adjacent column.
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H. PROFIT AND INCOME TAX ESTIMATION

ESTIMATED INCOME

Estimated Income is the sum of Interest on Cash Available, Product
Sales, Cash Transfers (from other players), and Land Sales,

A. Interest on Cash Available

The cash available for the upcoming cycle is found on the "Cash

In-Cash Out Statement" of the printout under Section VI. The

interest rate on this cash carryover is set permanently at 5%.

Instructions: MUltiply the cash available by the interest rate
cf 5% to calculate the total interest on cash available.

Example:

A. Interest on Cash Available

1. Cash Available 900 000

2. Interest Rate x .05

Total Interest on Cash Available $45 000

B. Product Sales

Decisions in connection with product sales are all interrelated;
however, a good place to begin is with the establishment of a
unit sales price. (The Power Plant is an exception here because

it is a publicly regulated utility; it sulamits ill proposals for

rate changes to the County Board of Supervisors for their approval.)
To help in setting a sales price there is a comparison of the

firm's unit price with the average price in the industry over the
past three years under "Sales Information" on the printout. There

are also newspaper headlines referring to the state of the national

economy which may be indicative of demand potential. Once the

sales price is set, an estimate can be made of the number of units

to be sold in the coming year. Here again, under "Sales Informa-
tion" in the printout, the history of both the estimated and
actual sales for the past three years is recorded. Three factors

determine your actual sales: (1) the state of the national econ-

omy, (2) the state of the local economy, and (3) the difference
between the price set and the average for the industry. A, multi-

plication of the units sales price with the estimated number of

units to be sold results in the estimated revenue from product
sales.
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The next step concerns the setting of an inventory. There is a
cost associated with each unit of inventory carryover which
covers expenses such as building rental and moving fees. This
can be found under "COST FACTORS" on the printout in Section E.
In some cases, employee wages, material and fuel costs are rising
so rapidly that it is wise to build up a large inventory despite
the carrying costs. Each Industrialist must determine his own
optimum inventory carryover. The desired inventory carryover
added to the estimated unit sales yields the total units needed
for the coming year. If there is an inventory carryover from the
previous year, this is subtracted from that figure to give the
estimated number of units that must be produced in the coming
year. The inventory carryover from the previous year can be found
under "PRODUCTION INFORMATION" on the printout. It is the number
of units produced that year plus inventory carryover from a year
prior to that, minus actual sales; i.e., units produced + inven-
tory carryover - actual sales = inventory carryover to next cycle.

It should be noted that no Industrialist can sell more of his
product than he can produce in a given year, plus whatever he
carries over from the previous year in inventory. (gote: The
Power Plant is an exception, since it can purchase power from
outside sources if the demand is greater than its capacity).
Each industry is ltmited in the total amount it can produce in a
year by the number of plants in existence at the beginning of the
year. Thus, plant size determines the Maximum Production Capacity
for the year, which may be found under "PRODUCTION INFORMATION"
on the printout.

The maximum production capacity can be increased by purchasing
additional production equipment, which requires additional build-
ing, which in turn requires additional land. Expansion can occur
only in multiples of the minimum production capacity increment;
therefore, there is an associated minimum increment in equipment,
building, and land. (See "BACKGROUND INFORMATION FOR INDUSTRIA-
LIST ROLE" for these minimum increments.)

Each Industrialist should check his estimated production level
for the coming year to see that it does not exceed the maximun
production capacity for the year. By comparing the production
capacity to the percent of capacity presently in use, the Indus-
trialist can decide whether or not expansion is desirable. If

the decision is made to expand, the section of the Industrialist
Worksheet labeled "CAPITAL EXPENDITURE ESTIMATION" must be com-
pleted to initiate the appropriate expansion purchases. However,
there will not be an increase in production capacity until the
following year, because of the time lag associated with the cons-
truction of additional plant facilities.
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Instructions: Establish a unit sales price and estimate sales
(the number of units to be sold). Multiply to get estimated
revenue from sales. Add the desired inventory carryover to esti,-
matol unit sales to determine the total units needed, Subtract
actual inventory carryover fram Last year to get the estimatod
production level. Check to see that this does not exceed maximum
production capacity,

Example:

B. Product Sales

1. Sale Price $ 150/Ton

2, Estimated Sales (units) x 5000 Tons

3. Estimated Sales (S) $750,000
4. Estimated Sales (units) 5000 Tons

5. Desired Inventory Carryover 300 Tons

6. Total Units Needed 5300 Tons

7. Actual Inventory Carryover. - ZOO Tons

8. Estimated Production Level 5200 Tons

C. Cash Transfers (from other players)

The receipt of cash via a cash transfer should be recorded here.
(rhe player transferring the cash should also record it umder
cash transfers to other players). The reasons for cash transfers
between players are many and varied. They can represent fees
for services rendered, indirect campaign contributions, loan
agreements between players, and so forth. The results of cash
transfer activities are recorded under "MISCELLANEOUS NOTES" on
the printout.

Instructions: Indicate the player's role in the first column,
the total amount of the cash transfer in the second, and the
reaaon for the transfer in the third. Then totaZ all estimated
cash transfers.

Example:

C, Cash Transfers (from other players)

Player Amount Reason
1. Ind. 2 $2,000 Loan payment
2. Dev. 6 600 Consulting service
3.

.1=11=1E=1.1.1=11*

Total Cash $2,600
Transfers
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D. Land Sales

A final source of income for the Industrialist is through sale
of land. The Industrialist's present land holdings are listed
under "CURRENT PROPERTY HOLDINGS AFTER CYCLE " on the

printout. It is possible for an Industrialist to sell his land
to the market or to other game players. Land dealings can be
handled through any of the Developers in the game. The fee for
the service provided by the Developer in this context is
negotiable and can be paid through cash transfers. (Note: Any

increment of land less than 0.1 acre will not appear on your
printout.)

Instructions: Column l indicates the analysis area in which

the Land is located; column 2, whether it is vacant or dev-

eloped; and column 3, the zoning category of the land. This

information can be found on the printout under "Cunrent Ptioper-

ty Holdings".

Column 4 names the player to whom you are selling the land.

Columns 5 and 6 contain the number of unite or acres to be

sold; column 7, the agreed price per unit or per acre; and

column 8, the product of the number of units or acres and
the price per unit or acre. The sum of column 8 is the total
expected income from land sales.

Example:

METRCAPEX S/ 5/71 thOLSTRIALIST NUM:1ER 6 -- CYCLE 1, PAGE 72
PRIACIFLES CF AIR PCLLUTICN CCNTRCL TEAM I

RISCELLANECUS RCTES FROM CYCLE 1

CURRENT FRORERTY FCLCINGS AFTER CYCLE I

ICEVELOPEC RESIDENTIAL IN UNITS, ALL OTHER VALLES ARE Ik ACRESI

// RESIDENTIAL // NCRRESICENT IAL
// //

// CCHMERCIAL / INDUSTRIAL / OFFICE / AGRICLLT// SIKGLE /PULTIPLE
// / f/

AA STATLS 11 R-1 R-2 R-31 MI M-2 // LOCAL REGIONAL 1 LCCAL EXCG. / EXCG./
// // -

23 DEvELOPED // C C C C 0 0.0 0.0 0.0 27.50 0.0 C.0

telq



D. Land Sales

1.

2.
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Dev. Cat.

_ _ __
-l--I- or

Acres Price/Unit Price

23 dev

iUnits

Ex 1, Market 2 e40,000 $6Q,000_

____I

Total Land Sales

ESTIMATED OPERATING COSTS

$80 000

There are fourteen factors that contribute to operating costs:

Labor Costs, Material Costs, Fuel Costs, General Administration

Costs, Inventory Carrying Costs, Pollution Controls Operation, Plant

Maintenance, Consultants for Pollution Emission Data, Consultants

for Control Systems Data, Loan Payments, Property Taxes, Cash Trans-

fers (to other players), Campaign Contributions, Zoning Application

Fees and Demolition Costs. Each of these is described below.

A. Labor

For eadh industry there is a fixed ratio between the production

level and the nuMber of employees. This ratio can be found in

this manual under "RACKGROUND INFORMATION FOR THE INDUSTRIALIST

ROLE", Section 3. The Industrialist does not have an independent

decision on the number of people he will employ. When the

production level is set, the employment level is also determined.

Normally, the Industrialists do not have an independent decision

concerning employee wages either. The average manual wage for

each industry is indicated on the printout under COST FACTORS',

Section A, and this will dhange eadh year.

Instructions: Take the employment/production
ratio for your

industry and multiply it by the estimated production level

to estimate the number of employees. (Always round offwhere

there is a fraction.) M4tiply the number of enployees by the

average annual wage for that year. The result is the total labor

cost.



Example:
4-7

A. Labor

1. Estimated Production Level
2, Employment/Production Ratio
3. No. of Emp.1)yees
4. Average Ax aal Wage

Total Labor Cost

B. Materials

There are
for every
costs for
FACTORS",

5 200 Tons
0l
52

x 7,500

_$394.1000

material costs associated with each unit of production
industry except the Power Plant. The unit material
each cycle can be found on the printout under "COST

Section B.

Note: There are two cases where material cost may differ from
the calculated cost described below. First, the Power Plant may

buy power frca4 other Generating Companies; this additional cost
is shown under Material Cost. Secondly, when a usable by-
product is recovered by pollution control equipment, the amount
of revenue generated wiZZ be subtractai from the Material Cost.

Thus it is possible that Material Cost may even appear in the

printout as a negative value.

Instructions: Matiply estimated production level by unit
material costs to get total material costs.

Example:

B. Materials

1, Estimated Production Level
2. Unit Material Costs

Total Material Cost

C. Fuel

5200, Tons
$30.00

$156 000

With the exception of the Iron Foundry, each Industry has

several fuel options. These are enumerated under Section
C of "COST FACTORS" on the printout. The fuel type
presently in use can be found under Section M; however,
there are several reasons why you, as an Industrialist,

may want to change this. You may find that a fuel

change will reduce production costs. The different fuel

costs per unit product are indicated under "OOST FACTORS"

The costs associated with coniersion fraM one fuel type

to another are included in these unit fuel costs, amortized

over ten years. You may also find that a fuel change will
enable you to comply with air pollution control regula-

tions. The percent of sulfur and the ash content for
each fuel type is indicated in "BACKGROUND INFORMATION FOR

INDUSTRIALIST ROLE", Section 5.
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Instructions: Indicate the fuel type you choose. Then take

the associated unit fUel cost and multiply it by the estimated

production level to ;Pet the total fuel cost.

Example:

C. Fuel

1. Fuel Type Immo grade coal

2. Estimated Productian Level 5,200 Tons

3. Unit Fuel Cost $2.20

Total Fuel Cost

D. General Administration

The general administration costs per unit product can be found

on the printout under "COST FACTORS", Section D. Along with

average wage material and fuel costs, the general administration

costs will dhange annually and should be checked each cycle.

Instructions: Multiply estimated production level by general

administration costs per product unit to get the total general

administration costs.

Example:

D. General Administration

1. Estimated Production Level 300 Tors

2. Unit General Admin. Cost x $4.24

Total Inventory Carrying Costs $ll 440

F. E211111121LS!og14:91±LAITILPII

There are annual operating expenses associated with each air

pollution control device in operation in a given year, in-

cluding those to be installed during that year. Information

on new controls may be obtained from a consultant survey. If

this survey is purchased, there will be a page on the printout

labeled "AIR POLLUTION CONTROL DATA" reporting the annual

operating cost for each control system. Information on

previously operating controls can be found on the printout under

"INVENTORY ON PHYSICAL FACILITIES".

There are three possible operating states for control equipment;

the first is the absence of control equipment, indicated by no

printout; secondly, equipment may be installed and operating,

indicated by a positive control number (i.e., Control System 32);

the third operating state is installed, but not operating,
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indicated by a negative control number (i.e., Control System 32).

The player must decide whether or not to operate his equipment

each cycle.

Instructl.ons: In column I in:r.cate the number of the production

sub-process for which a control device exists rr will be pur-

chased this cycle. (A description of these sub-processes can

be found under "Background Information for Industrialist Role",

Section Z.)

In column 2 speciA the type of control, and in column 3 the

control number and in column 4 the annual operating costs. The

sum of thebe costs is the total pollution control operating cost.

Example:

PETRC-APEx 9/ 9/71
PRINCIPL ES OE AIR POLLLT ICN CCNTRUL

/soot R lel 151 %PARER I -- CYCLE I. PACE 54

T EAM I

AIR PaLOT 1Ch CCM' ROL CAT A PUHCEASED MY

PROCESS NAME CCNTPCL SYSTEm
NuHRER NAPE

1 rcbmATICN I 1IMI5rQ4 F INJECTOR AND KA TER SCRLRBER

I NI TI AL

INVESTMENT
25C1cm

ANNLAL
OPERATJNO CCST

Anlon0.

F. Pollution Controls Operation

2

3

Production Control

CONTROL EFF IC !ENG Y
PERCENT RE CUT ICN / uNIT RECUCT ION

PART SO2 CO NOX HC / SPOKE COCR
90.0 95 .1 0 0 20 .0 CO / 0 c

Control Annual

Sub-Process
No.

Type Number Operattng

, Cost

,
1 Limestone I $400,000

. -

Total Pollution Controls Operating Costs $400 000

G. Plant Maintenance

Every year, depreciation causes a certain decrease in the pro-

duction capacity of the plant unless balanced by plant main-

tenance expenditures. Without these expenditures, production

capacity will decline at a rate of 8% per year. To maintain

the present capacity, the plant maintenance rate is 8% of the

value of your buildings and equipment. This value can be

found under Section "J" of your printout. If plant maintenance

expenditures are not made, production capacity will permanently

decrease the next year.. Thus, a decision to ignore maintenance

should be accompanied by a re-esttmation of production level

(II-B of the worksheet).
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N. Consultants - Pollution Emission Data

For a fee of $5000 you can hire an engineering consultant to

perform stack sampling and analysis tests on all of the coMbustion

and production processes of the industry. The consultant will

provide information on the emissions, measured in lbs/hr, for

five pollutants--particulates, sulfur dioxide, carbon monoxide,

nitrogen oxides, and hydrocarbons. You will also be given the

smoke emissions in Ringelmann numbers and the odor in Stinkelmann

units. This information may differ from the emission estimates

made by the Federal air pollution control authorities. Sudh

differences are grounds for argument or appeal in Court, in the

event that alleged violation of air pollution regulations are

cited by the air pollution control authorities.

If a consultant survey is not ordered, it is possible to estimate

emissions using the emission factors discussed in Chapter 7,

Section 4 of this manual. However, these estimates of emdssions

are only rough figures which have limited value in court. When

a consultant for pollution emission data is purchased, the
information can be used in court. Such information appears on

the printout below "COST FACTORS". An example of the information

follows.

Eraryle:

EPISSICN CAT A FRCP SURVEY PIJI0CrASEC CYCLE 1

E Pt SSICK RATES (LfafmR)

PPODUC T I 9N CUNTROt SysTF wS INSTALLED 1z:tor ICittATES SuL °hug Capers NITRI1GEN HYDRO SmOKE DIOR
DIOXIDE MONOxI1E nAICFS CARRCNSPRCCESS ,IRFPATING STATUS

194.19 SEI7.70 1.0 2'719.83 0.0

ACTE -- ST ATus PoSIT IvE wrEN CiATRol wAS OPERATED
STA TLS = NEE AT IvE wo-FA CCNTPCL NCI' IN CPERAT IlN

Mix
11.

I. Consultant - Control Systems Data

0

For a fee of $5000, a consultant will provide you with infor-

mation about the various control systems available for the

industry. The Federal air pollution control authorities may

provide some general data on controls and the costs associated

with them, but to get the specific data on controls for a

particular plant one must Obtain a consultant survey. In some

cases there are no conixols available for a particular production

sUb-process, and in other cases there are several to choose from.

Controls will vary in initial investments costs, annual operating



4-11

costs, and control efficiency. Each figure under the section
labeled "CONTROL EFFICIENCY", refers to the percent that a

particular control will reduce a particular pollutant for a

single production sub-process. If, after studying the control
systems data, a decision is made to install same control

equipment, entries must be made in the "CAPITAL EXPENDITURE
ESTIMATION" section of the worksheet. An example of the type

of information provided by the consultant for control systems

data is given below.

PETQC-APEx -- 4/ 9/71
PvIkCIPLES r;f- AIQ P'111LTICN (CNTpri TFAM I

INC0STRItLISI NUMRFP I -- CYCLE I. Pt( E S4

hp; PcuuT1rN crivgni CATA PLp(Ct-ASEP RY

PRnusS NAkm-

1 CCmRLST1CN

INITIAL
INVESTMENT

7cC0CC0.

J. Loan Payments

CCNICL SYSTE0
NLPARER NAME_

LIMESION4" IiJECTOR ANL) wATFR SCRCPREQ

ANNLAL
OPERATING CCST

4A0111.

CCINTROL EFFIr1E%Cv
poruNT gfCLCTIEN I uNIT PECUCTION

PART 502 r,) snx Hc r FmCKE CCCR
90.1 95.1 0.1 71.0 :7..' / 1 C

Payments due each year on any outstanding loans are listed
on the printout under "OUTSTANDING DEBITS", Section B. Each
minimum payment due includes both principal and interest.
The computer assigns a number of years l2ft to pay off dhe
loan, the interest rate, and the balance due. To pay off a
loan early, payment of the balance due plus one year of
interest is required. For example, a loan with a balance due
of $5,000,000, and an interest rate of 4.5 percent with three
years left to run needs a payment of $5,225,000 to erase the

indebtedness. If on the other hand, the minimum loan payment
is not met in a cycle, there will be an under payment penalty
whidh will increase in severity for each payment not met.
A repeated failure to meet loan payments will affect the
Industrialist's credit rating, and hence the interest rates
applied for future loans will be higher.

Instructions: In column I of the worksheet, enter the number
of the loan assigned by the computer (found on your printout).
In column enter the amount of the loan payment, and then
total all loan payments.
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16CUSTR1ALIST NUPeER 6 -- CYCLE I. PAGE 73

PRTACIPLES CF AIR POLLOICN CCNTROL TEAR 1

CLTSTANCINC UFOS

A. PRCPERTY TAAES
CURRENT

JUR1SC1CTION 1 -- A C.

JLR1SC1CT1CN 2 -- 1 0.

JLRISO1CTICA 3 -- $ 383se.
JUR1SCICTICN 4 -- A C.

JLR1S01CTIC6 5 -- 1 4126.

sueTem -- CUE lh CYCLE 2

CEL1NCLENT APT
t.00 PERCENT

P16 PAYPE6T
DUE CYCLE 2

$ C. $ D.

$ C. . $ C.

1 o. . A 383.9F.

4. $ C. . $ O.
$ C. . 1 412E.

S. LCANS LNDERPAYPENT P16 FAYPEAT

nc. BALANCE RATE YRS LEFT PENALTY DUE CYCLE 2

A .34575. t.0 3 1 C. $ 20200.

SISTOTALS A 535S74. $ 202017.

J. Loan Payments

Loan Number Amount

1. 3 $202,014

2. 1

Total Loan Payments $202,014

K. Property Taxes

$ 42524.

Each Industrialist must pay taxes to the jurisdiction in wb.ich

his plant is located as well as to the County. If land is

purchased in other jurisdictions, property taxes must be paid

there too. Failure to pay taxes results in a penalty of 6%.

There is also the risk that property may be confiscated by

the jurisdiction in which taxes are owed. The taxes due each

cycle to the various jurisdictions are recorded on the printout

under "OUTSTANDING DEBITS", Section A. The tax rate is set by

the Politicians and is a highly sensitive political issue.

Instructions: In coluTv 7, rrtir the jurisdiction to which

taxes are to be paid, and in column 2, the amount to be paid.

Yhe sum of these payments is the total payment for propellty

taxes.
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Exampi.e:

P ETRE-APEX -- c/ 9/71 PEUSTR IAL 1ST NUP4SEP 6 --
PRINCIPLES CF AIR PLLL ICN U-VTPOL

cuT slANE INC I P 11 s

A. PRCP4.V11 TAW,,
CURRENT

CEL IKOLENT PT
.CO PERCENT

PIN FSYPERT
+ DUE CYCLE 2

JLRISL ICI IYN I I C. + $ C. 32 $ O.
JLP I ..0 ICT ICN 2 1 0. $ C. = S C.

.ILR I SO IC T ICN '..
t 383(01. * t O. s 1 ?E04E .

JuPIsE [CT ICN 4 S C. + S C. S O.
APISCICT IcN 5 I 4126. t O.

CYCLE
TE AR 1

SUeTOTAL CUF IN CYCLE 2 $ 4 2424.

K. l'roperty Taxes

J uris d ict on
_ _

1.

2. 5

3.

_Amount_
0

4, Z26

Total Property Taxes $42,24

L. Cish Transfers (to other players)

Cash transfers are used for many different purposes. One common

use is to'pay a laac: developer to deal with the market in buying

or selling land for you. Another common use is for loans

between players. A third use is to pay for space in the APEX

News or for broadcasting time whiCh can be used to advertise

products, make campaign speeChes, or pbblicize activities. A

record of all cash transfers appears under "MISCELLANEOUS NOTES"

on the printout.

instructions: Enter the name of the recipient of the cash

transfer in the first column, the amount of the cash transfer

in the second column, and the reason in the third. The reason

for the transfer is not a required entry.

ExampLe:

L. Cash Transfers (to other players)

Player Amount Reason

1. Del). 5 $500 consulting Services

2. Game_Op 0200 2 linaajx_Ecia_____
3.

Total Cash Transfers $600
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M. Campaign Contributions

Campaign Contributions can be made for or against incumbent

Politicians. As an Industrialist, it is possible to run for

election yourself by challenging one of the Politicians from

your Jurisdiction. To run for election, one must simply declare

an intent to run at least one cycle before the election. If

more than one player decides to run against a particular
Politician, a caucus will be required to identify a :Angle

opponent in the election. If no player chooses to run against

a particular Politician, a simulated opponent will stand in.

In this case, a campaign contribution against the incumbent

is a contribution for the opponent simulated by the computer.

In addition to contributions for Politicians, it is possible

to make contributions for or against bond issues or special

millages. The bond or millage numbers must correspond to

numbers on the bond and special millage requests submitted by

the Politicians.

Instructions: In column Z, enter the target of the contribution

(the Politician or the bond or special millage number). In

column 2, enter the amount of the contribution, and in column 3,

whether it is for or against the Politician, bond or special

millage. nen, total all contributions.

&ample:

M. Campaign Contributions

Pol/Bond/Mill No.

1. CC POZ-Ward Z
2. Bond NO. 412

Amount For or
Against
far

against
$5000
2000

Total Campaign Contributions $7,000

N. Zoning Application Fees and Demolition Charges

There is a fee of $100 charged for each rezoning request. All

land that is used for plant expansion must be zoned vacant indus-

trial before it is developed. Assistance may be secured from

the Developers in land transactions and zoning. When your devel-

oped property is rezoned, a demolition charge of 5% of the land

value is collected, and the property becomes vacant. Zarang

application forms can be obtained from the Planners and they will

assist you in filling them out. The Planners will schedule an

open hearing with the Politicians, who will make the final deter-

mination.

4S
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It should be noted that all rezoning requests should have the
planner's recommendation and must have the signatures of the
majority of the appropriate Politicians (the majority of the
City Politicians if the land is within city limtts, or the
majority of the County Politicians for all other land). Re-
zoning requests can be submitted by the Industrialist only for
land that he owns. Any rezoning actions will be recorded under
"MISCELLANEOUS NOTES" on the printout. The "CURRENT PROPERTY
HOLDINGS" also reflect all zoning changes.

Instructions: In column l record the analysis area of the la
you would Uke to have rezoned and in column 2 indicate whether
this land is presently vacant or developed. Then in column 3
indicate the present zoning category, or the developed land use
type, whichever is appropriate. Column 4 should contain the
desired new zoning category. (Note that when prrperty is re-
zoned, it automatically becomes vacant.) Col-umn 5 should show
the number of units ofthe land if it is developed residential.
If it is developed non-residential or vacant indicate the number
of acres in column 6. A fee of $100 goes in column 7.
(Note: This form is not a rezoning request. It is merely a
record ofthe zoning requests that you have submitted through
the Planners.)

Example:

N. Zoning Application Fees and/or Demolition Costs

1.
2.

3.

A.A. vacf
Dev.

rrom 10 NO. GI
or

Units
NO. ca
Acres

ree

5 Vac Res Ind 5 $100

Total Zoning Application Fees

1. Value of Dev. Land being Rezoned
2. Rate of Demolition Fees

Total Demolition Charges

ESTIMATED NET PROFIT

$100

To estimate net profit, first calculate the gross profit. This
is the difference between the estimated total income and estimated

total operating costs. At this point the Industrialist has the
option of claiming a tax depreciation allawmmce on fhe accumulated
depreciation of his buildings and equipment. (See Glossary for

definition of tax depreciation.) The tax depreciation allowance
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rate is set at 5% of the value of buildings and equipment;

however, the Industrialist may choose to carry over this allow-

ance and claim the accumulated total during smme later cycle.

The maximum allowable claim for tax depreciation is printed

under "COST FACTORS" on the printout, in Section H. This

maximum includes any amounts not claimed in previous cycles.

The tax depreciation allowance claimed during any single

year is subtracted fram gross profit to give the total tamable

income. At this point Federal and State Income Taxes are

determined at a rate of 557 of the total taxable incame. Sub
tracting these taxes from the total taxable incame yields an

estimate of net profit for the next cycle.

It is one of the duties of your Board of Directors (Game Operator)

to review the Profit and Income Tax Estimations to determine what

proportion of the net profit should be paid to stockholders in

the form of dividends, what amount should be used to decrease

indebtedness, what amount should be reinvested in the corporation,

and so forth. As Plant Manager, the Industrialist can recommend

the amount that should be taken out in dividends, but should

include an explanation of the strategies and goals for the overall

plant operations. All such recommendations will be considered by

the Board of Directors as they make their decisions.

III. CAPITAL EXPMITURE ESTIMATION

A. Desired Increase in Maximum Production Capacity

The decision to increase maximum production capacity revolves

around several interrelated factors. For each industry, there

is a set ratio between equipment value and production capacity,

between building area and equipment value, and between land

area and building area. These ratios can be found "BACKGROUND

AFORMATION FOR INDUSTRIALIST ROLE", Section 4, and they will

remain constant throughout the APEX exercise. For each

Industry, there is alio a.fixed minimum production capacity

increment. Using the abaVe ratios, a corresponding minimum

has been established for equipment purchases, building purchases,

and land requirement. Again, using the above ratios, it is

clear that building area sets a limit on the amount of equipment

that can be added; likewise land area sets a limit on the build

ing area that can be added. Under "INVENTORY OF PHYSICAL

FACILITIES", the printout shows how much additional square foot

age of building can be accamodated by the vacant land held hy

the firm.
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Note that it is possible to buy land in any amounts in any
cycle without additional investment in buildings and equip-
ment If there is enough land area, building area can also
be increased without adding equipment and, similarly, if
there is enough building area, equipment can be added without
increasing the level of production. However, to increase
production level, equipment must be added in multiples of
the minimum equipment increment. This increase in equipment
value will result in a corresponding Increase in production
capacity, and the new maximura capacity will be indicated on
the printout under "PRODUCTION INFORMATION".

There is a one cycle delay between expansion purdhases and
the time the increased production capacity can be used.
It is the Industrialist's job, as Plant Manager, to look
not only at the percent of production capacity presently
being used, but also to estimate how this will dhange over
the coming cycles. In some cases he must start planning for
expansion several years before the increased capacity is
needed. For example, there may be no vacant land zoned in-
dustrial in the appropriate analysis area. This could
necessitate going to the Developers to buy some Mafket awned
land, or going to the Planners to see how rezoning requests
fit into their master plan, and/or going to the Politicians
to get final approval for rezoning requests. All of these
possibilities could result in several cycles of delay. With
careful planning, the Industrialist can anticipate the needs
of his industry for the coming cycles. In suamary, the
factors that should be considered in setting a desired in-
crease in production capacity are: (1) equipment expenses,
(2) building expenses, and (3) land purchase cost.

B. Production Equipment Expansion

The production equipment expansion should correspond with the
desired increase in production capacity. For example, if
production capacity is set at two times the minimum production
capacity increment, the equipment purchases should represent
two times the minimum equipment increment. These expenses
will appear on the printout on the "CASH IN-CASH OUT STATEMENT"
under Capital Expenditures.

C. Building Expansion

The building expansion should also correspond with the
desired increase in production capacity and with the in-
crease in equipment. Again, if the increase in production
capacity is set at two times the minimum increment, the
building expansion should be two times the minimum building
increment. This expense will also appear on the "CASH EN -
CASH OUT STATEMENT" under Capital Expenditures.
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D. Land Purchases

If land purchases are needed for expansion, they should also
be in multiples of the minimum land increment that correspond
to the desired increment in production capacity. This land
should be zoned vacant industrial and must be in the same
analysis area as the rest of the plant. For the purposes of
this game, any parcel of land that is in the same analysis
area is assumed to be adjacent to the plant. Information

concerning the availability of parcels of land and the
appraised and market values can be obtained through Land

Developers. If the land is to be used for expansion pur-
chases, a rezoning request to change the land to a vacant
industrial zoning category may have to be initiated.
Rezoning requests can be obtained fram the Planners and must
have the approval of the majority of appropriate Politicians
in order to be enacted. The Industrialist should record
the rezoning request and amount for any rezoning fees under
"ESTIMATED OPERATING COSTS" on the "PROFIT AND INCOME MX
ESTIMATIONS" section of this worksheet.

When the Industrialist considers buying land that needs
rezoning, he is wise to Check on the likelihood of approval
before actually purchasing the land. As mentioned earlier,

it is possible to buy land several cycles prior to the actual
expansion of plant capacity. In some cases, it is well to
spread expansion purchases over several cycles. However,

there are tradeoffs associated with such activityproperty
taxes increase when more land is held, Whether or not it is
being used for plant production.

Industrialists also have the option to engage in some

limited land speculation activities. It is possible to
make a profit by buying, rezoning, and selling land to the
market and/or to other game players. The same sectian of the
worksheet is used whether you are buying land for expansion
purposes or for speculation purposes. In either case, a

record of the land purchase will appear under IgISCELLANEgUS
NOTES" on the printout under the section labeled "REAL ESTATE
TRANSACTIONS". The expenses will also appear as Capital
Expenditures on the "CASH IN-CASH OUT STATEMENT".

Instructions: In column l enter thc, namc of the player from
whom you age buying land, and in column 2 tn alysis area

of the land. Use column 3 to chow whether the land is vacant
or developed at the time of purchase and colz.f.m 4 to indicate

the zoning category or developed land use type. Use column

5 to show the number of units involved if the land is

developed residential; otherwise use column 6 to shoo the
number of acres involved. 71-e negotiate] price per acre or
per unit should appear in column 1, and the total price in

column 8. Finally, total all land purchases.



4-1'

Exam,Zo:

D. Land Purchases

Seller

1. Ind Z

AA

is

Vacant
Dev.

vac

Zoning
Cat.

.Ind

No. of
Units

No, of
Acres

.5.3

Price/Acre
Price/Unit

30,000
21,000

Total
Price

159 000

2. De?, .5 dev R-2 7.0 210,000

3.

Total Land Purchases

i. Pollution Control Equipment

."

Initial iavestments in pollution control equipment should be
recorded in this section of the worksheet. The purchase of
control equipment should be preceded by the purchase of a
consultant for control systems data. This consultant survey
will provide you with all the information necessary to purchase
air pollution controls for your Industry. In addition to
the initial capital investment in control equipment, you
must plan for annual operating costs (under Section II-F of
"PROFIT AND INCOME--TAX ESTIMATION" on your worksheet). After
the first year, however, you have the option of owning the
control device but not operating it. Tbe purchase of pollution
control equipment will be recorded on the printout under
"INVENTORY OF PHYSICAL FACILITES", and it will also be
rezorded under Capital Expenditures on the "CASH IN-CASH OUT
STATEMENT".

Instructions: All the infbrmation needed in this section will
be found in the consultant survey which will be an the last
page of the printout. In the Arst column, put the nunber of
the production sub-process. In the next column, put the
control type to be purchased and falato that with the control
number. In the last column put the initial cost. Finally,

total all purchases.

Example:

PETRO-APEX -- 91 9171 IADUSTRIALIST NUMBER I --

PkINCIPLES OF AIR POLLUTION CONTRCL

AIR PCLLUTICN CONTROL CATA PUBCFASED BY

PROCESS NAME CCATFOL SYSTEM
NUMBER NAME

CCPBUSTION 1 LIMESTONE INJECTOR ANO WATER SCRUBBER

INITIAL
INVESTMENT
25C000C.

ANNLAL
OPERATING COST

400000.

CONTRCI
PERCENT RECICTION

PART 502 CO NOX
90.0 95.0 O. 20.0....PaW..
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E. Pollution Control Equipment

Process No. Control Control Initial

Type Number Cost

1. Z. limestone

2.

400,000

3.

Total Pollution Control Equipment Cost $ 400,000

IV. LOAN ESTIYATIONS

In estimAting the need for new loans, a distinctian between
two types of cash requirements must be made. The first is
cash requirements Chat can be met at any dime during the
year, and the second is cagh requirements Chat must be met
at the beginning of the year. By using the categories under

the "CASH IN-CASH OUT STATEgENT" on the printout a cash flow
picture can be determined, and the cash carryover for the
caming year can be estimated. If there is a cash deficit
at this point, a new loan is needed to increase the total

Cash In. However, it is possible to have a cash surplus at
dhis point, and still need a new loan. This is because
there are certain cash requirements Chat have to be met
at the beginning of the year such as property taxes,
loan payments, and expansion purdhases. These payments
cannot came from income anticipated during the year. There

must be enough cash left over from the previous year to
oyver these costs--if not, a new loan is needed.

It is possible, of course, to request a new Lpan at any
point, even if the firm has a cash surplus. Any loans re-
quested from the camputer will automatically be granted at the
beginning of each cycle, as long an the total of all new loans
requested does not exceed the maximum loan possible. This

limit is on the printout under the "CASH IN-CASH OUT STATE-
MENT", Section VII. - D. The maximum new loan possible is re-
lated to nat worth and existing indebtedness. The credit

rating for eaCh year will be indicated in this same sectian

of the printout. The interest rate depends on the firm's
credit rating and on the number of years taken to repay the

loan. The maximum nuMber for a loan is 20 years. The

following dhart indicates how interest rates w/11 vary:
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Years to Repay
%4LC12.1.1.. attuamg

A-1 A-2 A-3

3-5 6% 8% 12%

5-10 8% 12% 16%

11-20 12% 16% 20%

Failure to meet loan payments lowers the firm's credit
rating. When a new loan is approved, the computer assigns
the appropriate interest rate and records it on the printout
under "OUTSTANDING DEBITS", in Section B.

Instructions: From the printout on the "Cash In-Cash Out
Statement% find the cash available and add 5 percent interest
to it. Then add to this any income anticipated Pim cash
transfers to get the total cash on hand. Subtract from
this all initial cash requirements which are as follows:
(1) property taxes, (2) loan payments currently due, (3)
capital expenditures, (4) campaign contributions, and (5)
cash transfers (to other pZayers). Using sound judgment,
determine the amount of any new loan requests. In the first
column put the number of years for repayment, and in the
second column, the amount of the Loan requested.

(SEE EXAMPLE ON FOLLOWING PAGE)
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EranFZe:

IV. LOAN ESTIMATIONS

A. Cash on Hand

1. Cash Available
2. 5% Interest on Cash Available
3. Cash Transfers (from others)

$aJf,050
4t,802

+.$ 0

Total Cash on Hand

B. Initial Cash Requirements

$877,852

1. Property Taxes $L506,000
$_0,452. Loan Payments (currently due)

3. Capital Expenditures $ /00,000

4. Campaign Contributions
$ 36$1005. Cash Transfers (to others)

Total Initial Cash Requirements $2,161,135

C. Loan Reauests

Years for Repayment

V. NEWS RELEASE

1. 4

2.

Amount of Loan

$20000,000

Total Loan Regnests $2,000,000

Players may at any time submit articles or headlines that they
would like to appear in the APEX Gazette. If the editorial
staff of the Gazette deems the article "newsworthy", there
will be no cost. This generally applies to articles submitted
by pub14.c agencies--i.e. Federal air pollution control
authorities, Politicians, Planners. Otherwise, the cost will
be on the order of $100 per line of 120 characters.

All articles are subject to review by the editorial staff.
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INDUSTRIALIST'S WORKSHEET

I. ELITE OPINION POLL

Industrialist Number Cycle Number

ISSUE ALTERNATIVE
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Industrialist Number Cycle Number

II. PROFIT AND INCOME TAX ESTIMATION

ESTIMATED INCOME

A. Interest on Cash Available

1. Cash Available

2. Interest Rate x .05

Total Interest on Cash Available

B. Product Sales

1. Sales Price

2. Estimated Sales (units)

3. Estimated Sales ($)

4 Estimated Sales (units)

5. Desired Inventory Carryover

6. Total Units Needed

7. Actual Inventory Carryover

8. Estimated Production Level

C. Cash Transfers (from other players)

1.
2.

3.

4.

5.

Player j Amount Reason

Total Cash Transfers



D. Land Sales

1.

2.

3.

4.,

5.

5-3

aw vacant/
Dev.*

toning
Cat.*

nuyerw No. or
Units*

r
no. or
Acres*

rrrce/acre
Price/Unit*

Totai
Price

_

Total Land Sales $

TOTAL ESTIMATED INCOME

ESTIMATED OPERATING COSTS

A. Labor

1. Estimated Production Level

2. Employment/Production Ratio

3. No. of Employees

4. Average Annual Wage

Total Labor Cost

B. Materials

1. Estimated Production Level

2. Unit Material Costs

Total Material Cost

C. Fuel

1. Fuel Type

2. Estimated Production Level

3. Unit Fuel Cost

Total Fuel Cost
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D. General Administration

1. Estimated Production Level

2. Unit General Administration Cost x

Total General Administration Cost

E. Inventory Carrying Costs

1. Desired Inventory Carryover

2 Unit Inventory Carrying Costs

Total Inventory Carrying Costs

F. Pollution Controls Operation

1.

2.

3.

4.

5.

Production Control Control Annual

Sub-Process Type Number* Operating

No.* Cost*

Total Pollution Controls Operating Costs

G. Plant Maintenance

H. Consultants - Pollution Emission Data

I. Consultants - Control Systems Data

J. Loaa Payments

Loan No.* Amount*
1.
2.

3.

4.

5.

Total Loan Payments



K. Property Taxes

Jurisdiction*
1.

2.

3.

4.

5.

5-5

Amount*

Total Property Taxes

L. Cash Transfers (to other players)

Pla er* Amount* Reason

1.
2.

3.

M. Campaign Contributions

Total Cash Transfers $

Pa/Bond/Mill No.* Amount*

1.

For or
Against

2.

3.

4.

5.

6.

7.

8.

Total Campaign Contributions

N. Zoning Application Fees and/or Demolition Costs

1
2

3

4

i e.4
£1..K. V=4,1

Dev.

.VILWM AW LW. WA.

Units
or

AMU. W.A.

Acres
,=.

,

.

Total Zoning Application Fees
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1. Value of Dev. Land
being Rezoned

2. Rate of Demolition Fees x .05

Total Demolition Costs +

TOTAL ESTIMATED OPERATING COSTS

ESTIMATED NET PROFIT

A. Gross Profit

1. Total Estimated Income

2. Total Estimated Operating Costs

3. Estimated Gross Profit

B. Tax Depreciation Allowance

1. Maximum Tax Depreciation Allowance

2. Desired Tax Depreciation Allowance -

C. Total Taxable Income

D. Federal and State Income Taxes

1. Total Taxable Income

2. Fed-State Income Tax Rate x $.55

Total Federal and State Income Taxes

E. Estimated Net Profit

1 Estimated Gross Profit

2. Total Federal & State Income Tax -

TOTAL ESTIMATED NEW PROFIT

RECOMMENDED DIVIDENDS

Explanation for Board of Directors:
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III. CAPITAL EXPENDITURE ESTIMATION

A. Desired Increase in Maximum
Production Capacity

B. Production Equipment Expansion

C. Building Expansion

D. Land Purchases

1.
2.

3.

4.

5.

.1. I. fP
bellerw AA.1 vacant,

Dev.*
boning
Cat.*

rm. or
Units*o

ao. or
r
Acres*

rrice/acre
Price/Unit*

local
Price

.,

- ,

Total Land Purchases

E. Pollution Control Equipment

Process No.* Control Control Initial

Type Number* Cost

1.

2.

3.

4.

5.

Total Pollution Control Equipment Costs

IV. LOAN ESTIMATIONS

A. Cash on Hand

1. Cash Available

TOTAL CAPITAL EXPENDITURES

+ $

2. 5% Interest on Cash Available

3. Cash Transfers (from others) + $

Total Cash on Hand

f.74
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B. Initial Cash Requirements

1. Property Taxes

2. Loan Payments (currently due)

3. Capital Expenditures

4. Campaign Contributions

5. Cash Transfers (to others)

C. Loan Requests

+ $

Total Initial Cash Requirements $

Years for Repayment* I Amount of Loan*

1.

2.

3.

Total Loan Requests $
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V. NEWS RELEASE

Cycle Number

The following should be printed in the APEX Gazette: (please write

clearly)



Section 7-1

BACKGROUND INFORMATION FOR INDUSTRIALIST ROLE: PEOPLE'S PULP PLANT

1. Description of Firm

The People's Pulp Plant was established in 1957. Last year the plant
produced a total of 87,000 tons of wood pulp and sold 85,828 tons for a
gross revenue of $10,560,002. The difference between annual production
and sales came from inventories carried over from the preceding year.
The plant employed 131 people at an average yearly wage of $8,500.

The plant occupies a 27.5 acre site in analysis area 2. Nine acres
of the site are presently intensively developed with factory buildings
and facilities. No further company-owned land is available at the present
site for plant expansion. Current land is appraised at a market value of

$687,500; buildings at $4,000,000; and equipment at $12,000,000.

Equipment and buildings have been found to decrease in productive
capacity at a rate of 8% per year due to wear and aging. They must be
maintained by repair and replacement each year or the plant's productive
capacity will permanently decline the following year. A maintenance ex-
penditure of $1,280,000 is required this year to maintain present pro-
ductive capacity. For later years additional maintenance costs will rise
if buildings and equipment are expanded.

The People's Pulp Plant can produce a maximum of 300 tons of pulp
per day with its existing equipment. The following processes have major
air pollution potential:

Process
No. Type

Hours
Day

Materials
Hour

Air Pollution
Emissions

1. Combustion 24 P,S02,N0x,Smoke
2. Recovery (furnace & evapor.) 24 12.5 tons P,S02,N0xSmoke,

Odor
3. Lime (kiln) 24 12.5 tons P,S02,NOx
4. Smelt (tank) 24 12.5 tons P,S02,0dor
5. Digester 24 12.5 tons Odor

.,r

*Fuel Rate, see below

The major fuel options for this firm are listed below, along with
key cost, production, emission factors. Fuel changes can be made without
investment in new combustion equipment. Fue'... prices for each cycle will
be reported in the firm's computer output. Fuel cannot be stored and
carried over to the next cycle.



Fuel Fuel
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Price 1000 BTU z
No. Type Ton Pulp Unit Fuel Unit Fuel Sulfur Ash

1. Low Grade Coal 0.7 tons $7.00/ton 18,00G/ton 4.4 10.0

2. High Grade Coal 0.63 tons $9.00/ton 20,000/ton 1.2 5.5

3. Low Grade Oil 3.0 bbls $1.50/ton 4,200/bbl 1.6 1.0

4. High Grade Oil 2.8 bbls $2.30/ton 4,500/bbl 0.4 0.5

5. Natural Gas 21 MCF $0.50/MCF 600/MCF 0 0

2. Price - Production Record

The graphs in Sec. 3 show the past record of the firm in terms of unit
price charged, production level, sales, and inventory carryover. The top
graph describes the price record for this firm in relation to price levels
for the entire industry. The bottom graph indicates how much of the firm's
sales came from current production and how much from inventory carryover
for the past three years. Computer output each cycle will report on pro-
duction, sales, and inventory carryover for the most recent three years.

3. Key Production Relationshipc and Minimum Increments - Industry #2

Employment or 0.0015 Employees
Production Level

Equipment Value
Production Capacity

Building,Area
Equipment Value

Land Area
Building Area

per Ton Production

= $1200 per Ton Capacity

= 0.0339 sq. ft. Building Area
per $ Equipment Value

= 0.000068 Acres of Land
per sq. ft. Building Area

Minimum Production Capacity Increment
Minimum Equipment Increment
Minimum Building Increment
Minimum Land Increment

4. Emission Factors

= 2,000 Tons Capacity
= $2,400,000
= $814,000 (81,400 sq. ft.)
= 5.58 Acres (zoned vacant Indust.)

Emission factors are used to make a very rough estimate of the pollution

emitted from an uncontrolled air pollution source. The following emission
data set has been specifically adapted to the APEX game and should not
be used for reference excert in the game.

The emission rate for a production process may be estimated by multi-

plying the production rate by the emission factor for the appropriate
type of industry. For example, if the pulp plant produces 300 tons of

pulp per day, an estimate of particulate emission can be determined as
follows:

d 10-1°,1
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.15 lbs./hr. of Part.
(303 tons/day) x( = 4500 lbs./hr. of Part.tons/day

The emission rate for a combustion process can be estimated by
multIplying the emission factor for the appropriate fuel type by the fuel/

) production ratio and by the produCtion rate (converted to units produced
per hour).
For example:

200 lbs. of Part. .7 tons low grade coal
) x(

9 tons pulp
)= 1260 lbs./(

ton/low grade coal
) x(

ton pulp hour
hr. of
Part.

120

115

110

0

04
1-4

1:14
100

4.4

95

90

85

80

0

(1111. .

411(

(110)

-1

PRODUCTION PRICE RECORD
PEOPLE'S PULP PLANT

(118)
.........

........

.

(116.82)
(115)

0

(120)

1 2

This Firm

Average Industry

-1 0

CYCLE

1

Actual Sales

Production

Capacity

2



INDUSTRIALIST NO. 2

People's Pulp Plant

Production Process (Uncontrolled)



INDUSTRY TYPE PARTICULATES

1. PULP

2, FOUNDRY

3. CEMENT

4. COPPER

5. RENDERING

6. INCINERATOR

7. DUMP

8. AUTO
ASSEMBLY

9. FORGING
PLANT

10. PRINTING

14-16 lbs/hr
tons/day

7-10 lbs/hr
tons/day

.8-.9 lbs/hr
bbl/day

1.5-2.5 lbs/hr
tons/day

.5-.6 lbs/hr
tons/day

2.0-2.2 1bs/hr
tons/day

.002-.003 lbs/hr
tons/day

7-4

Production Process (Uncontrolled)

SO
2

.45-.60 lbs/hr
tons/day

.12-.15 lbs/hr
tons/day

200-220 lbs/hr
tons/day

.10-.12 lbs/hr
tons/day

.10-.12 lbs/hr
tons/day

CO Nt

32-35 lbs/hr
tons/day

.12-.1

ton.

1.10-1.

ton

.05-.0e

car

ton

.0006-.1

1000
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Process (Uncontrolled)

, ;Jhr

s/hr

.s/hr

CO NO
x

32-35 lbs/hr
tons/day

.12-.15 lbs/hr
'tons/day

IIC SMOKE ODOR

1.10-1.12 lhs/hr .10-.12 lbs/hr
tons/day tons/day

.05-.06 lbs/hr.
cars/day

.006-.007 lbs/hr
tons/day

12-14 lbs/hr
tons/day

2-3 lbs/hr
cars/day

.0006-.0007 lbs/hr .5-.6 lbs/hr
1000 ft/day 1 tons/day

.003-.006R
tons/day

.02-.03R
tons/day

.13-.17R
tons/day

.004-.006R
tons/day

.012-.016R
tons/day

.014-.0175S

tons/day

.02-.03S
tons/day

.18-.22S

tons/day

.008-.010S
tons/day

.016-.020S
tons/day



I
N
D
U
S
T
R
Y
 
T
Y
P
E

1
1
.
 
F
E
R
T
I
L
I
Z
E
R

1
2
.
 
W
A
T
E
R
 
H
E
A
T
E
R
S

1
3
.
 
A
S
P
H
A
L
T

P
A
V
I
N
G

1
4
.
 
C
O
N
C
R
E
T
E

B
A
T
C
H
I
N
G

1
5
.
 
G
A
L
V
A
N
I
Z
I
N
G

1
6
.
 
B
R
A
S
S

M
E
L
T
I
N
G

1
7
.
 
V
A
R
N
I
S
H

1
8
.
 
F
E
E
D
 
&

G
R
A
I
N

1
9
.
 
D
R
Y

C
L
E
A
N
I
N
G

2
0
.
 
S
O
A
P
 
&

D
E
T
E
R
G
E
N
T

P
r
o
d
u
c
t
i
o
n
 
P
r
o
c
e
s
s
 
(
U
n
c
o
n
t
r
o
l
l
e
d
)

P
A
R
T
I
C
U
L
A
T
E
S

S
U

C
U

N
U
x

K
C

S
M
U
K
L

.
1
8
-
.
2
2
 
l
b
s
/
h
r

.
0
0
1
-
.
0
0
2
 
l
b
s
/
h
r

.
0
0
1
5
-
.
0
2
5
 
l
b
s
/
h
r

.
0
2
-
.
0
3
R

t
o
n
s
/
d
a
y

1
.
0
-
1
.
5
 
l
b
s
/
h
r

t
o
n
s
/
d
a
y

.
0
0
0
2
-
.
0
0
0
3
 
l
b
s
/
h
r

t
o
n
s
/
d
a
y

.
0
0
2
5
-
.
0
0
3
5
R

s
h
e
l
l
s
/
d
a
y

.
0
0
1
0
-
.
0
0
1
5
 
l
b
s
/
h
r

s
h
e
l
l
s
/
d
a
y

.
0
0
1
0
-
.
0
0
1
4
 
l
b
s
/
h
r

t
o
n
s
/
d
a
y

.
0
0
3
-
.
0
0
4
 
l
b
s
/
h
r

t
o
n
s
/
d
a
y

.
0
0
8
-
.
0
0
1
2
 
l
b
s
/
h
r

t
o
n
s
/
d
a
y

.
1
8
-
.
2
2
R

t
o
n
s
/
d
a
y

.
0
4
-
 
.
5
0
 
l
b
s
/
h
r

t
o
n
s
/
d
a
y

.
9
-
1
.
2
 
l
b
s
/
h
r

t
o
n
s
/
d
a
y

.
0
1
0
-
.
0
1
5
 
l
b
s
/
h
r

t
o
n
s
/
d
a
y

.
1
0
-
.
1
5
R

t
o
n
s
/
d
a
y

.
0
0
0
5
-
.
0
0
0
7
 
l
b
s
/
h

t
o
n
s
/
d
a
y

.
0
0
0
2
-
.
0
0
0
4
 
l
b
s
/
h
r

t
o
n
s
/
d
a
y

.
0
0
8
-
.
0
1
1
R

-
1
-
c
-
;
;
;
7
0
7
1
7

g
a
l
l
o
n
s
/
d
a
y

.
9
-
1
.
2
 
l
b
s
/
h
r

g
a
l
l
o
n
s
M
a
y

.
0
0
5
-
.
0
0
6
 
l
b
s
/
h
r

g
a
l
l
o
n
s
/
d
a
y

.
0
0
7
-
.
0
0
8
 
l
b
s
/
h
r

t
o
n
s
/
d
a
y

.
5
5
-
.
6
5
 
l
b
s
/
h
r

l
b
s
/
d
a
y

t
o
n
s
/
d
a
y

t
o
n
s
/
d
a
y

O
D
O
R



E
M
I
S
S
I
O
N
 
F
A
C
T
O
R
S
 
F
O
R
 
I
N
D
U
S
T
R
I
E
S

I
N
 
A
P
E
X

41
,

F
U
E
L
 
T
Y
P
E

C
o
m
b
u
s
t
i
o
n
 
P
r
o
c
e
s
s
 
(
U
n
c
o
n
t
r
o
l
l
e
d
)

P
A
R
T
I
C
U
L
A
T
E
S

5
0
2

N
O
-

S
M
O
K
E

1
.

L
o
w
 
G
r
a
d
e
 
C
o
a
l

2
0
0
-
2
2
0
 
l
b
s
.

1
8
0
-
2
0
0
 
l
b
s
.

3
0
 
-
 
4
0
 
l
b
s
.

.
0
1
2
R
-
.
0
2
3
R

t
o
n
 
c
o
a
l

t
o
n
 
c
o
a
l

t
o
n
 
c
o
a
l

t
o
n
 
c
o
a
l

2
.

H
i
g
h
 
G
r
a
d
e

C
o
a
l

8
0
-
1
0
0
 
l
b
s
 
.

4
0
-
5
0
 
l
b
s
.

2
0
 
-
 
3
0
 
l
b
s
.

.
0
1
0
R
.
-
1
0
1
5
R

t
o
n
 
c
o
a
l

t
o
n
 
c
o
a
l

t
o
n
 
c
o
a
l

t
o
n
 
c
o
a
l

3
.

L
o
w
 
G
r
a
d
e
 
O
i
l

.
3
5
-
.
0
5
 
l
b
s
.

1
1
-
1
4
 
l
b
s
.

5
 
-
 
7
 
l
b
s
.

.
0
1
0
R
-
.
0
1
5
R

b
b
l
 
o
i
l

b
b
l
 
o
i
l

b
b
l
 
o
i
l

b
b
l
 
o
i
l

4
.

H
i
g
h
 
G
r
a
d
e
 
O
i
l

.
1
2
-
.
1
8
 
l
b
s
.

2
.
5
-
3
.
5
 
l
b
s
.

1
.
8
 
-
 
2
.
2
 
l
b
s
.

b
b
l
 
o
i
l

b
b
l
 
o
i
l

b
b
l
 
o
i
l

5
.

N
a
t
u
r
a
l
 
G
a
s

.
0
1
8
-
.
0
2
2
 
l
b
s
.

.
1
8
 
-
 
.
2
2
 
l
b
s
.

M
C
G
 
g
a
s
*

M
C
F
 
g
a
s

*
 
M
C
F

T
h
o
u
s
a
n
d
s
 
o
f
 
C
u
b
i
c
 
F
e
e
t



INDUSTRIALIST NIMBER 2

MISCELLANEOUS NOTES PROM CYCLE 1
Current Property Holdings after Cycle 1



PETRC-APEX 9/ 9171 INDLSTRIALIST NuPBER
PRINCIPLES OF AIR PCULTICh CCNTPCL

A mISCELLANEOLS NOTFS FIRM, Mu:-

BrtyRENT PROPFRTY 4unTnGs AFTED c

(CEVFLEPEC PESICENTTAL IN UNITS, ALL nTHFR VALUFS Ak
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RESInENTIAL
// S TNGLE /MULTIPLE
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1NDLSTRIALIST NUMBER 2 M.M.

LANFOLS NOTES FROM CYCLE 1

bnpFlvry HantINGS AFTER CYCLE 1

CYCLE 1, PAGF c5

TEAM 1

I1NTTS, ALL nTHFR veiLUFS ARE IN ACRES)

1 A L 1/ NnN-RESIDENTIAL
I/

uLT1PLE // GcmmERCIAL / INIIUSTR141 / OFFICE / AGRICIIIT

// / / /

m-1 m-2 // LCCAL RFG1ONAL / LnCAL Fx0G.
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INDUSTRIALIST NUMBER 2

OUTSTANDING DEBITS (for current cycle).



METRO-ARFX q/ 9/71
RRINCIRLFS CF AIR POLLUTION CCNTRCL

nUTSTANDING nEBITS

A. PROPERTY TAXES

JURISCICTICN 1

JURISDICTION 2

JURISCICTION 3

JURISDICTICN 4
JURISDICTION 5

SUPTOTAL --

B. LCANS

INDLSTRIALIST NUMe.

eadtAifei &pit>
B DEL INQUENT 4

CURRENT + 6 .10 PERC:

$ 268355.
O.
C.
O.

$ 24631.

CUE IN CYCLE 2

NO. BALANCE

2 $ 1199°99.

SUOTOTALS $ 119999c.

PATE

5.5

UNDER
YRS LEFT PEN

4

01-/-4,4-&- id? ,at Oaiztteiaizatg,
ehiffel debte-xj 44_ exa441 AI,X444-Acz.

LJt
/1,04y4tit_eldaz46,2kAzeekei4!,A4/40

/ed, adtddY 4 /e

Bkarg a.e0,4

yz,,tdiff
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1NOLSTRIALIST NUMeEc/ 7 --

B CEL INQUENT AMT MIN PAYMENT
6 .10 PERCENT CUE CYCL E 2

1

0. =
0, =
0. =
0. =
I. =

$ 268355.
$ 1.
S 0.
$ C.

$ 24631.

UN0ERPAYMENT MIN PAYMENT
YRS LEFT PENALTY CUE CYCLE 2

4 C. $ 351271.

$ 351271.D

detstx_.,

944-gLazoie-

CYCLE 1, PAGF 56
TEAM 1

S 2929136.0

tyt2c*t aeetiaz yzoy.42.4faei

fro

D 4k4zp:a4/ ta.zlice

ditida/tetal .

79



INDUSTRIALIST NUMBER 2

PEOPLES PULP PLANT
PROFITS AND INCOME TAX STATEMENT

F 0



MET90-APEX -- 9/ 9/71
PRINCIPLES OF AIR POLLLTICN CCNTRCL

I. INCCME CALCULATED CURING CYCLE 1

-- INDUSTRIALIST NUMBER 2 --

PECPLES PULP PLANT

PROFITS AND INCOME TAX STATEMENT

A. 5.00 PERCENT INTEREST CN CASH END CF CYCLE 0
e. PRODUCT SALES
C. CASH TRANSFERS (FRCP CTNEP PLAYERS)
0. LAND SALES

TOTAL INCOME IN CYCLE 1

OPERATING COSTS

$ 5

1029

A. LABOR S 111
B. MATERIALS 13C
C. FUEL 42
D. GENERAL ADMINISTRATION 43

A E. INVENTORY CARRYING COSTS 5

F. POLLUTION CONTROLS OPERATION
rs G. PLANT MAINTENANCE 127
101 H. CONSULTANTS - POLLLTICN EPISSICh DATA

I. CONSULTANTS - CONTROL SYSTEM DATA
J. LCAN PAYMENTS 38
K. PROPERTY TAXES 29

fr L. CASH TRANSFERS (TO OTHER PLAYERS)
M. CAMPAIGN CCNTRIBUTICNS
N. ZONING APPLICATION FEES AND/OR DEMCLITICN COSTS

TCTAL OPERATING COSTS TN CYCLE 1

III. PROFITS AND INCOME TAXES

oil6 A. GROSS PRUtIT It. - II.1
la B. TAX DEPRECIATION ALLCWANCE

C. TOTAL TAXABLE INCOME (A.- B.)
D. FEDERAL ANC STATE INCOME TAXES (55 PERCENT OF C.)
E. NET PROFIT (4.-0.)

A f rca..6, .04,e B

114'41'1 d#4444tia4r, du,

F



IAL 1 ST NUMBER 2

ES PULP PLANT

')NCOME TAX STATEMENT

'TS

C .

$ 50000 .
10299382 ,

C.
0.

$ 1113500.
13C500C.
426300. 0
435000.

550?1.
n,

1279999.

00. D
382500.
292385.

0.

0:0 F

CYCL E 11 'PAGE 57
TEAM 1

$10349381.

$ 5289712.

s 5059669,
800000.

$ 4259669.
- 2342817.
$ 2716852.

B iiiati,4401/4.4pfrouita6 ciabw/upeedhe,
ewid4d/a41./ 4741.4".
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INDUSTRIALIST NUMBER 2

PEOPLES PULP PLANT
CASH IN - CASH OUT STATEMENT



oFTRC-APEx q, 9,71
PRIRCTPLFS r1F Asp DrILLuTirN uNTont_

TV. CASH IN

A. CASH CARRYOVER FPCW CYCLE r

P. TrITAL CYCLE INumF
AC. REW LCANS REQUFSTEC (ANC APPRIVEr)

TOTAL rASH IN 0

V. CASH rUT

A. TOTAL CYCLE OPERATING COSTS
R. FEDERAL ANC STATE INCOME TAXES
C. CAPITAL EXPFNCITLRFS

CI PROCUCTION FOLIPMENT EXPANSICN
La 7. BUILDINt; EXPANSICK

1. LAND PLRCHASFS
4. POLLUTION CONTROL FOUTPmENTC

TCTAL CAPITAL EXPENCITURFS
n. DIVIIENOS PAID

TrTAL CASh OUT

VT. CASH AVAILABLE FOR CYCLE 2 (IV - V.)

VIT. FINANCIAL STANCING CVFRALL

INDUSTRIALIST NUMBER

PFPPLFS PULP PLANT

CASH IN - CAS,- CUT STATFMr

A. TOTAL NET WIRTH
(CASH 4 PHYSICAL PLANT 4 mARKET VALUE OF INVENTORY CARRYOVF'

B. NET WORTH AT FRC CF CYCLE 1

C. PERCENT CHANGF FROM CYCLE C

D. PAKIRUm NFW LOAN POSSIBLE AT ymm CREDIT RATING OF A-1

A 4viti kp/xfieef
#41, //)/ ddq&4fz4
heei aeitm, ,t,A4 m 444,0.

c

4iteif.Ayo.ed 1,
6,0";:74;v#,/-x-/



INDUSTRIALIST NUMBER 2 --
PFPPLES PULP PLANT

t- Tt - rAs$- CUT sToTFMENT

C.
e.

C.

$ Innonelo.
11149141 .

(le A

$ 52RQ112.
?VOW.

?709000. D,
OF INVENTORY CARRYOVER - OUTSTANCING LCANS

EDIT RATING (IF A

CYCIF PACF Sp
TEAM 1

cip493,21.

$1n332529.

$ 1^1612.

$1.7575792.

$16104989.
9.13

$ 4432737.

CiReze,-/b/,./116ifi.zzet&dt944

Diketzeo714,iota,4 dc(y)sek4ee
L,h4tai.J. y Alt 1.44,,ett44.

Olaztati-i) .6.011"-neme4geeexaix,
24evm,4f.
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INDUSTRIALIST NUMBER 2

PEOPLES PULP PLANT
PRODUCTION INFORMATION



METRC-APEX S/ q171
PRINCIPLES OF AIR POLLITICN CCNTRCL

AMAXIMUM CAPACITY
UNITS PRCCUCED
PERCENT OF CAPACITY USFC
INVENTORY
INVENTCRY UNITS SCLD
NUMBER OF EMPLCYES

B INVENTORY CARRYCVER TC CYCLE 2

MAXIMUM CAPACITY FOR CYCLE 2

AVERAGE INDUSTRY WIDE PRICE
THIS FIRM'S PRICE

D
ESTIMATE!, SALES
ACTUAL SALES
ESTIMATED SALES IN DCLLARS
ACTUAL SALES IN COLLARS

-- INDUSTRIALIST NUMBER 2 --

PEOPLES PULP PLANT
PRODUCTION INFORMATION

CYCLE 1

lroommhis
8700 .TONS

86 PCT
8100.TONS

0.TONS
131

0172 .TONS

1CODOC. TONSC

CYCLE 0

10q000.TCNS
BS000TCNS

PS PCT
0000.TCNS
1000.TONS

128

SALES INFORMATION

$ 116.82 PER TON
$ 120.00 PFR TON

881000.TONS
ese2e.ToNs

$ 10560n00.
$ 1C2S53812.

RATE OF PRCFIT (NET PRCEIT/TrTAL VALUE PLANT AND EQUIPMENT

LAND

$ 118.00 PER TON
$ 115.00 PER TnN

85000.TCNS
8600C.TCNS

9775002.
98900C2.

16.28 PERCE-

INVENTORY OF PHYSICAL FACILITIES
AT PROCUCTION LOCATION

TOTAL LAND AREA (ACRES) =
VACANT LANG AREA (ACRES) =
VACANT LAND ItILL ACCOPOCATE

27.50
0.0
0.0 SO.FT. OF ADDITIO

BUILDING BUILDING AREA (SOFT) = 400000.00

EOLIPMENT CFNERAL PRODUCTION EQUIPMENT VALUE

Vi7041wAri ettiaaizt lid dy a/imeieoftio/fe,s/
aizee(94m4/14thidad& al ilippx.//y

Phe'le4.

POLLUTICK CONTROL EQUIPMENT VALUF

TOTAL

TOTAL VALUE OF PHY

Atialay atiujotati galeidate dibizowv rii.44grioto) //Ai ittokg?



CYCL E 1, PAGE 59
TEAM I

TON
TON

CYCLE -I

ln0000 TONS
R4n01 TCNS

et4 PC T
11013 .TONS

1000. TrNs
126

$ 111.00 PER TON
$ 11C. C0 PER TON

P5001: .TONS
85000. TCM

$ ql5CCC2.
$ 9361007.

PERCENT

IFS

LAND VALUE = S 687500.

(MIT IONAL BUILDING

BUILDING VALUE = $ E 41n0n10

VALUE = $ I2C00002.

V ALUF = $ n,

TOTAL EQUIPMENT VALUE s E 120(11002.

OF PHYSICAL FACILITIES = $ 16687502

wor/A-* ,./?rd.exa.pideal

C 917040,11141ti
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INDUSTRIALIST NUMBER 2

PEOPLES PULP PLANT
COST FACTORS FOR CYCLE 2

91



NETRr-ApFx q, c/7I
PRINCIPLEs OF AIR PrLLUTICK CCNTPrL

-- INDUSTRIALIST NumRFR 7

prcot_Es PLAP PLANT

COsT FACTORS FOR CYCLE

rA. AVERAGE ANNUAL WAGE PER EMPLOYEE
R. MATERIAL CCSTS PER PRECUCT UNIT
C. AVAILABLE FUELS AND UST PER PRCULCT UNIT

I. LCW GRACE (TAL

A
2. HIGH GRADE COAL
1. LCW CPAOE OIL
4. NIG+ GRACE CIL
F. NATURAL GAS

L C CENERAL ACMINISTRATIDN COSTS PFR PRODUCT UN
F. INVENTCRY CARRYING CCSTS PER oRrrucT UNIT
F. FED. AND STATE INCCOF TAX RATE

(PERCENT CF TrTAL TAXABLE INCDMF)
G. TAX DEPRECTATICN ALLCWANCE RATF

C
H(nFBCFNT (IF VALLE OF BUILDINGS AND EQUIPPEN
mAx. TAX CERPECIATION ALLOWANCE FOR CYCLr
(INCLUDING AmCtNis NrT CLAIPEC IN PRICR CYC

I. PLANT mAINTENANCE RATE
(PERCENT r'F VALUE rE BOILrINGS AND ECUIPMFN

J mATNITFNANCF FxRENDITURE REQUIBEC IN CYCLE
K rrINSOLTANT FEE - BaLUT"IN FMISsION DATA

r% L. CCNSLLTAKT FEE - CCNTRIL SYSTEMS CATA
LO m. TONING APPLTCATICN FEE

N. FUEL IN USF IN CYCLE I

A Ade/ &ie.& azi-/Z k dfickeee A ,t cfrizd,,j/ C trieit

4iAtz4 /otitv:,/etee /4.ie, giti &lode a) tyx-41
i9edee 4i2Z14, e4ap.
Aal4w4t/ 0L44re4e.,AdiAel,4a/dK leace
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-- INDUSTRIALIST NutiRFR 2 --

FICPLES PULP PLANT

CrIT 0=ArInRS FnR CvCLF 2

qAGE pER EMPLnYFE
i7ER PPCCLCT uNiT
ANn CrST PER PRCDLCT UNIT

f-rAL411

COAL
IlL
rIL

TPATION COSTS PFR PRODUCT UNIT
ING CCSTS PER PRIICUCT UNIT
INCCNE TAx RATE
AL TAXODLE INCOMP)
N AUCWANCE RATF
1,E OF QLYLOTNGS ANO EQUIppENT)
IATInN ALLOWANCE FnR CYCLE 2

NTc N(T CLAINEC IN PRICR CYCLES)
r7E RATE
LE PF PUILrINGS AND ECUTPMFNT)
PVITTURE REQUIREC TN CYCLF 7

PnLLUTinN FMTScTON DATA
CCNTPFL SYSTEMS CATA

TCk FEF

CYCIF
TEAM I

1, PAU 6

$

It 15.PP

$ 4.cr
1 567

4." is
It

It

6.44

5.(In
(,.r^

55 PERCENT

PFPCFNT

$

Q PERCENT

$ )27'1900.
S5nnn
$grOr.

D 1"

YCLE 1 S TYPF 1 (SEP rr)E uNnER C. ABOVE)

eeti,Z;6

x4i/
aae6 Xe, 446e
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29 APEX ANALYSIS AREAS

TOWNSHIP 1

Areas 23, 24, 25, 26, 27 and 28

TOWNSHIP 2

Areas 14, 15, 16, 20, 21, 22 and 29

SUBURB

Areas 17, 18 and 19

CDINTRAL CITY

Ward One: Areas 1, 2, 3, and 4

Ward Two: Areas 5, 6, 7 and 8

Ward Three: Areas 9, 10, 11, 12 and 13
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